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SPECIFICATION 




TITLE OF THE INVENTION 
METHOD FOR CONTROLLING MAGNETIC TAPE UNIT 

5 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 

The present invention relates to a method for 
controlling a tape operation of a magnetic tape unit 
10 in response to a command from a command issuing 
apparatus (for example, a host computer /upper 
apparatus such as a CPU) . 

2) Description of the Related Art 

With an increasing demand for higher-speed 
15 computer systems in recent years, there is a 

requirement for a more efficient backup/restore 
operation to copy data between a DASD (Direct Access 
Storage Device) and a magnetic tape. 

In order to store large amounts of data on a 
20 magnetic tape at a high speed, there is provided a 
technique called streaming. The streaming is a 
process of successively performing READ or WRITE 
from/on a magnetic tape by buffering. 

When an upper apparatus such as a CPU accesses 
25 to a magnetic tape via a magnetic tape controller 
having a data buffer, for example, the magnetic tape 
controller such controls that a read/write process 



2 



between the upper apparatus and the buffer, and a 
read/write process between the buffer and the magnetic 
tape are carried out asynchronously to perform a 
streaming process . 
5 As above, the streaming control (asynchronous 

control by buffering) is performed when successively 
reading/writing a data block on the magnetic tape unit, 
thereby lessening the frequency of the start/stop 
operation of the magnetic tape, thus improving the 

10 read/write performance of the magnetic tape unit. 

When the upper apparatus issues a command to 
reverse the direction of travel of the magnetic tape, 
or when a tape mark is detected, or when the upper 
apparatus issues a command in the read/write control 

15 system while the magnetic tape unit carries out such 
the streaming, it is necessary to stop the streaming 
for a time to synchronize the process carried out on 
the channel's side connected to the upper apparatus 
with the process carried out on the magnetic tape 

20 unit' s side . 

With reference to FIGS, 175 through 201, a 
structure of a known magnetic tape controller and 
streaming proces s /command processing by the magnetic 
tape controller will be described hereinafter. 

25 FIG. 175 is a block diagram showing a hardware 

structure of the magnetic tape controller. As shown 
in FIG. 175, a magnetic tape controller (MTC; Magnetic 



3 



Tape Controller) 10 is disposed between a CPU 20 (host 
computer, upper apparatus) 20 and a magnetic tape unit 
(MTU; Magnetic Tape Unit) 30 to control operations of 
the MTU 30 in response to commands from the CPU 20. 
5 The MTC 10 comprises a channel interface 

circuit 11, a data compressing circuit 12, a data 
decompressing circuit 13, a host interface controller 
(HIC; Host Interface Controller) 14, a format 
controller ( FMT : ForMaT controller) 15, a command 

10 buffer 16 and a data buffer 17. 

The channel interface circuit 11 controls a 
channel interface with the CPU 20. The data 
compressing circuit 12 performs data compression in, 
for example, EDRC (Enhanced Data Recording 

15 Capability) system. The data decompressing circuit 
13 decompresses the compressed data. 

The HIC 14 performs format conversions and 
controls in order to send/receive data with the CPU 
20. The FMT 15 performs format conversions and 

20 controls in order to send/receive data with the MTU 
30. The command buffer 16 is to communicate between 
the HIC 14 and the FMT 15, storing commands directing 
operations and the like that should be performed by 
the HIC 14 and the FMT 15. The data buffer 17 

25 temporarily stores each block of data (write data) 
that should be written on the magnetic tape or data 
(read data) that has been read out from the magnetic 



tape as a unit. 

The command buffer 16 comprises, as shown in 
FIG, 176, a command pointer table for HIC (HQP) 16-1, 
a command list table for HIC (HQL) 16-2, a command 
5 pointer table for FMT (FQP) 16-3 and a command list 
table for MFT (FQL) 16-4. 

In the HQP 16-1, there are set a prefetch 
direction flag for urging the FMT 15 to perform 
preferentially a read operation or a read-back 

10 operation, a command pointer indicating a position of 
the latest command in the HQL 16-2, and a BID showing 
an ID (Identification: hereinafter abbreviated as 
BID) of the latest block in the data butter 17, 

In the FQP 16-3, there are set a prefetch 

15 completion flag showing that the read operation or the 
read-back operation has been carried out 
preferentially in response to the prefetch direction 
and the preferential operation has been completed, a 
command pointer indicating a position of the latest 

20 command in the FQL 16-4, and the latest BID in the data 
buffer 17. 

The data buffer 17 functions as an 
intermediate buffer between the HIC 14 and the FMT 15 
when a reading or writing is performed. Namely, at 

25 the time of writing, the HIC 14 stores data transferred 
from the CPU 20 in the data butter 17, and the FMT 15 
transfers the write data in the data buffer 17 to the 
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MTU 30 and records the data on the magnetic tape. On 
the other hand, at the time of reading, the FMT 15 reads 
data on the magnetic tape from the MTU 30 and stores 
the data in the data buffer 17, and the HIC 14 transfers 
5 the read data in the data buffer 17 to the CPU 20. 

The HQL 16-2 functions as a command queue for 
storing commands directing operations that should be 
carried out by the HIC 14 in response to directions 
from the CPU 20 (commands 1 to 3 in FIG. 176) in the 

10 order they were generated. In the HQL 16-2, there are 
recorded block pointers (BPNT) indicating positions 
in the data buffer 17 of data blocks (DATA 1 to DATA 
3 in FIG. 176) corresponding to respective commands, 
block lengths (BLEN) of the data blocks, block IDs 

15 (BID) of the data blocks, etc. 

The FQL 16-4 functions as a command queue 
storing commands having been carried out by the FMT 
15 in accordance with the directions from the CPU 20 
(commands 1 and 2 in FIG, 176) in the order their 

20 processes were completed. In the FQL 16-4, there are 
recorded block pointers (BPNT) indicating positions 
in the data buffer 17 of data blocks (DATA 1 to DATA 
3 in FIG- 176) corresponding to respective commands, 
block lengths (BLEN) of the data blocks, block IDs 

25 (BID) of the data blocks, flags (TM) each showing that 
a tape mark recorded on the magnetic tape has been 
detected in the MTU 30, etc. 
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In the FMT 15, information XBID about a block 
ID managed by the FMT 15 is stored in a register 15a. 
The XBID indicates a position of a head relative to 
the magnetic tape (ID of a data block at which the head 
5 is really positioned) in the MTU 30, 

Next, operations of the MTC 10 structured as 
above will be described. 

With reference to FIGS . 177 through 182, 
streaming sequences by the MTC 10 will be described. 
10 [Read streaming sequence] 

FIGS. 177 and 178 are diagrams for 
illustrating states of the command buffer 15 and the 
data buffer 17 when a read streaming sequence is 
executed. 

15 In the MTC 10, when the channel interface 

circuit 11 receives a read command issued from the CPU 
20, the HIC 14 sets a prefetch direction flag in the 
HQP 16-1. The FMT 15 has a look at the prefetch 
direction flag set in the HQP 15-1, makes the MTU 30 

20 read a plurality of data blocks from the magnetic tape, 
writes the data in the data buffer 17, and registers 
command lists for the read blocks in the FQL 15-4. 

In the MTU 30, a mechanical operation is such 
carried out that the head of the MTU 30 is moved in 

25 the forward direction relative to the magnetic tape 
MT, at this time. For instance, data blocks ^^DATA 1, 
DATA 2, DATA 3" are read in order. Here, the three 
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data blocks are written in the data buffer 17. The 
number of data blocks to be preferentially read is set 
according to a capacity of the data buffer 17, for 
example, and the preferentially read operation is such 
5 controlled as to be halted when a quantity of the write 
data exceeds the capacity of the data buffer 17. 

As shown in FIG. 177, commands ^'READ 1, READ 
2, READ 3" corresponding to the respective data blocks 
written in the data buffer 17 are set in order in the 

10 command queue of the FQL 16-4. 

A predetermined number (here, 3) of the data 
blocks are written in the data buffer 17 as in the above 
manner, the latest command pointer and the latest 
block ID are then stored in the FQP 16-3, and a prefetch 

15 completion flag is set as well. 

After the prefetch completion flag is set in 
the FQP 16-3, the HIC 14 compares a value of the command 
pointer in the HQP 16-1 with a value of the command 
pointer in the FQP 16-3, and transfers a data block 

20 corresponding to a difference therebetween to the CPU 
20. At this time, the HQP 16-1 and the HQL 16-2 are 
successively updated as shown in FIG. 178. Namely, 
each time a data block in the data buffer 17 is 
transferred to the CPU 20, a command having been 

25 executed is recorded in the FQL 16-2, the command 
pointer in the FQP 16-1 is updated and a block ID of 
the latest data block having been transferred is 



stored . 

FIG. 178 depicts a state in which transfer 
(reading) of all the three data blocks to the CPU 20 
is completed. In the state shown in FIG. 178, both 
5 the block IDs in the HQP 16-1 and the FQP 16-3 indicate 
an ID (for example, 3) of the third data block. 

In data transfer to the CPU 20, if data read 
out from the magnetic tape has been compressed, the 
data is first inputted to the data decompressing 
10 circuit 13, then transferred to the CPU 20. 

The MTC 10 can send read data to the channel 
to transfer the same to the CPU 20 in response to read 
commands successively issued from the CPU 20 after 
carrying out the above preferential read operation as 
15 long as read data exists in the data buffer 17, without 
any mechanical operation (real read operation) of the 
MTU 30. Accordingly, the MTU 30 is not required to 
perform the mechanical operation for each data block, 
so that the data transfer efficiency at the time of 
20 read operation is improved. 

When the FMT 15 detects a tape mark during the 
read operation, a TM flag is set in the FQL 16-4, 
[Write streaming sequence] 

Next, description will be made of a case where 
25 the MTC 10 such controls the MTU 30 as to record 
predetermined data (data blocks DATA 1", ""DATA 2", 
^^DATA 3" ) on the magnetic tape according to directions 



9 



from the CPU 20, with reference to FIGS. 179 and 180. 
FIGS. 179 and 180 are diagrams depicting states of the 
command buffer 16 and the data buffer 17 when a write 
streaming sequence is executed. Incidentally, the 
5 prefetch direction flag and prefetch completion flag 
are not set in the HQP 16-1 and the HQP 16-3, 
respectively, when a write operation is performed, as 
shown in FIGS. 179 and 180. 

In the MTC 10, when the channel interface 

10 circuit 11 receives write commands issued from the CPU 
20, the HIC 14 successively stores the write commands 
(WRITE 1, WRITE 2, WRITE 3) in the HQL 16-2, and 
registers the latest command pointer and the latest 
block ID in the HQP 16-1. The data blocks, "DATA 1" , 

15 '^DATA 2" and ''DATA 3" , are successively written in the 
data buffer 17 in response to the respective write 
commands . 

When completing a writing of a predetermined 
number of data blocks (here, 3) in the data buffer 17, 

20 the HIC 14 stores the latest command pointer and the 
latest block ID in the HQP 16-1, and reports completion 
of the writing to the CPU 20. 

Note that when intending to write data that 
should be written on the magnetic tape in a compressed 

25 form, that data is first inputted to the data 

compressing circuit 12 from the channel interface 
circuit 11 to be compressed in the EDRC system therein. 
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then written in the data buffer 17. 

On the other hand, the FMT 15 compares a value 
of the command pointer in the HQP 16-1 with a value 
of the command pointer in the FQP 16-3. When the FMT 
5 15 detects that a difference therebetween is generated, 
the FMT 15 recognizes that commands are registered in 
the HQL 16-2, thus successively transfers data blocks 
corresponding to the difference from the data buffer 
17 to the MTU 30 to store the data on the magnetic tape , 

10 At this time, the FQP 16-3 and the FQL 16- 

4 are successively updated, as shown in FIG. 180. 
Namely, each time a data block in the data buffer 17 
is transferred to the MTU 30 to be recorded in the 
magnetic tape, a coirimand having been executed is 

15 recorded in the FQL 16-4, and the latest command 

pointer and the latest block ID are registered in the 
FQP 16-3. 

FIG. 180 depicts a state in which a writing 
of the second data block ''DATA 2" on the magnetic tape 
20 is completed. In the state shown in FIG- 180, a block 
ID in the HQP 16-1 indicates an ID (for example, 3) 
of the third data block, whereas a block ID in the HQP 
16-3 indicates an ID (for example, 2) of the second 
data block. 

25 As above, the MTC 10 stores write commands 

successively issued from the CPU 20 and data blocks 
that should be written on the magnetic tape in the HQL 



16-2 and the data buffer 17, respectively, for a time, 
thereby processing the write commands asynchronously 
with the MTU 30 . 

Since the FMT 15 can perform a write streaming 
5 operation such as writing data on the magnetic tape 
when data blocks are accumulated to some extent in the 
data buffer 17, the frequency of execution of the 
start/stop operation of the MTU 30 is decreased, which 
increases a write performance of the MTU 30. 

10 [Other command sequence] 

FIGS. 181 and 182 are diagrams illustrating 
states of the command buffer 16 and the data buffer 
17 when a command sequence other than a read command 
and a write command is executed. 

15 Other than a read command and a write command, 

there are, for example, a read backward command (RB) , 
a back space block command (BSP), a back space file 
command (BSPF), a forward space block command (SP), 
a forward space file command (FSPF) and a write tape 

20 mark command (WTM) as commands causing tape operations 
of the MTU 30. 

When the CPU 20 issues such a command and the 
channel interface circuit 11 receives the command in 
the MTC 10, the HIC 14 registers the command in the 

25 HQL 16-2 and stores the latest command pointer in the 
HQP 16-1 as shown in FIG. 181. 

On the other hand, the FMT 15 compares a value 
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of the command pointer in the HQP 16-1 with a value 
of the command pointer in the FQP 16-3. When the FMT 
15 detects that a difference is generated therebetween, 
the FMT 15 recognizes that a command is registered in 
5 the HQL 16-2, thus carries out a process according to 
the command (command processing) , then registers the 
command in the FQL 16-4 and the latest command pointer 
in the FQP 16-3 as well, as- shown in FIG. 182. 

When the HIC 14 has a look at a difference 

10 between a value of the command pointer in the FQP 16-3 
and a value of the command pointer in the HQP 16-1 and 
recognizes that the FMT 15 completes the command 
processing, the HIC 14 reports completion of the 
command processing to the CPU 20, 

15 When processing a command other than a read 

command and a write command, the process is serially 
carried out without the streaming process as above, 
whereby a process (process by the HIC 14) on the 
channel' s side connected to the CPU 20 is synchronized 

20 with a process (process by the FMT 15) on the side of 
the MTU 30. 

Next, a command processing by the FMT 15 will 
be described with reference to FIGS. 183 through 199. 
[Idle process] 

25 FIG. 183 is a flowchart (Steps Sll to 530) for 

illustrating an idle process by the FMT 15. As shown 
in FIG. 183, the FMT 15 periodically reads the HQP 16-1 
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of the command buffer 16 in the idle process to refer 
to it (Step Sll) , 

When the prefetch direction flag is set in the 
HQP 16-1 (YES route at Step S12), it is determined 
5 whether or not a command corresponding to the prefetch 
direction flag is a read command (RD comjtiand) (Step 
S22) . When the command is an RD command (YES route 
at Step S22) , the FMT 15 executes a read process (RD 
process) while referring to FIGS. 184 and 185 (Step 

10 S23) , and goes back to Step Sll. When the command is 
not an RD command (NO route at Step S22), the FMT 15 
. executes a read backward process (RB process) to be 
described later while referring to FIGS. 186 and 187 
(Step S24), then goes back to Step Sll. 

15 On the other hand, when the prefetch direction 

flag is not set in the HQP 15-1 (NO route at Step S12) , 
the FMT 15 compares a value of the command pointer in 
the HQP 16-1 with a value of the command pointer in 
the FQP 16-3 (Step S13) . When [a value of the command 

20 pointer in the HQP 16-1] is not larger than [a value 
of the command pointer in the FQP 16-3] (NO route at 
Step S13), the FMT 15 determines that a command to be 
processed is not registered in the command buffer 16, 
and goes back to Step Sll. 

25 When it is determined that [a value of the 

command pointer in the HQP 16-1] is larger than [a 
value of the command pointer in the FQP 16-3] (YES 
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route), the FMT 15 refers to the HQL 16-2 (Step S14), 
and determines a type of the command registered in the 
HQL 16-2 (Steps S15 to S20). 

Namely, when the command is a write command 
5 (WR command) (YES route at Step S15), the FMT 15 
executes a write process (WR process) to be described 
later while referring to FIGS. 188 and 189 (Step S25) , 
then goes back to Step Sll. 

When the command is a back space block command 

10 (BSP command) (from NO route at Step S15 to YES route 
at Step S16) , the FMT 15 executes a back space block 
process (BSP process) to be described later while 
referring to FIGS. 190 and 191 (Step S26), then goes 
back to Step Sll. When the command is a back space 

15 file command (BSPF command) (from NO route at Step S16 
to YES route at Step S17), the FMT 15 executes a back 
space file process (BSPF process) to be described 
later while referring to FIGS. 192 and 193 (Step S27) , 
then goes back to Step Sll. 

20 When the command is a forward space block 

command (SP command) (from NO route at Step S17 to YES 
route at Step S18) , the FMT 15 executes a forward space 
block process (SP process) to be described later while 
referring to FIGS. 194 and 195 (Step S28), then goes 

25 back to Step Sll. When the command is a forward space 
block command (FSPF command) (from NO route at Step 
S18 to YES route at Step S19), the FMT 15 executes a 
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forward space file process (FSPF process) to be 
described later while referring to FIGS. 196 and 197 
(Step S29), then goes back to Step Sll. 

When the command is a write tape mark command 
(WTM command) (from NO route at Step S19 to YES route 
at Step S20), the FMT 15 executes a write tape mark 
process (WTM process) to be described later while 
referring to FIGS. 198 and 199 (Step S30), then goes 
back to Step Sll • 

When the command is not a WTM command (NO route 
at Step S20) , the FMT 15 executes a process according 
to the command (other command processing) (Step S21) , 
then goes back to Step Sll. 
[Read Process (RD process)] 

FIG. 184 is a flowchart for illustrating a read 
process by the FMT 15. FIG. 185 is a diagram in which 
a part of the flowchart shown in FIG. 184 (processes 
Al, Bl and CI) is tabulated in order to explain the 
read process by the FMT 15. 

As shown in FIGS. 184 and 185, process Al, 
process Bl and process CI are repeatedly executed at 
the time of the RD process by the FMT 15 until the 
streaming is stopped. 

In the process Al, the FMT 15 makes the MTU 
30 execute a read operation according to the RD command, 
besides updating XBID by adding 1 to XBID registered 
in the register 15a. 



In the process Bl, the FMT 15 determines 
whether or not a tape mark is read out in the read 
operation by the MTU 30 executed in the process Al 
(Step S31) . When a tape mark (TM) is read out (YES 
5 route at Step S31) , the FMT 15 sets a TM flag and sets 
'"0" as the block length BLEN (Step S32) , and sets XBID 
as BID (Step S34) . On the other hand, when data other 
than the tape mark (TM) is read out (NO route at Step 
S31), the FMT 15 clears the TM flag and sets ^^LEN" as 
10 the block length BLEN (Step S33), then reads XBID as 
BID from the register 15a and sets the same (Step S34) . 
Here, "LEN" is a block length set in a hard register 
after the data is transferred from the MTU 30 to the 
data buffer 17, 
15 In the process CI, the FMT 15 registers BID, 

BLEN and TM flag obtained in the process Bl in the FQL 
16-4 in the command buffer 16, registers a value 
obtained by adding BLEN to BPNT of the next command 
ahead as a block pointer BPNT, and updates the command 
20 pointer and BID in the FQP 16-3, 

[Read Backward Process (RB process)] 

FIG. 186 is a flowchart for illustrating a read 
backward process by the FMT 15. FIG. 187 is a diagram 
in which the flowchart (processes A2 , B2 and C2) shown 
25 in FIG. 186 is tabulated in order to explain the read 
backward process by the FMT 15. 

As shown in FIGS. 186 and 187, the process A2 , 
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the process B2 and the process C2 are executed at the 
time of the RB process by the FMT 15. 

In the process A2 , the FM 15 makes the MTU 30 
execute a back read operation according to the RB 
5 command, and updates XBID by subtracting 1 from XBID 
registered in the register 15a. 

In the process B2, the FMT 15 determines 
whether or not a tape mark is read out in the real back 
read operation by the MTU 30 executed in the process 

10 A2 (StepS41) as doe s in the RD pr oce s s . When the tape 
mark (TM) is read out (YES route at Step S41), the FMT 
15 sets a TM flag along with "0" as a block length BLEN 
(Step 342), and sets XBID as BID (Step S44) . On the 
other hand, when data other than the tape mark (TM) 

15 is read out (NO route at Step S41), the FMT 15 clears 
the TM flag, sets "LEN'^ as the block length BLEN (Step 
S43) , then reads out XBID as BID from the register 15a 
and sets the same (Step S44) . Here, ^"LEN" is a block 
length to be set in the hard register after data is 

20 transferred from the MTU 30 to the data buffer 17. 

In the process C2, the FMT 15 registers the 
BID, BLEN and TM flag obtained in the process B2 in 
the FQL 16-4 in the command buffer 16 as does in the 
RD process, registers a value obtained by adding BLEN 

25 to BPNT of the next command ahead as a block pointer 
BPNT, and updates the command pointer and BID in the 
FQP 16-3. 



[Write Process (WR Process)] 

FIG- 188 is a flowchart for illustrating a 
write process by the FMT 15. FIG, 189 is a diagram 
in which a part (processes A3, B3 and C3) of the 
5 flowchart shown in FIG. 188 is tabulated in order to 
explain the write process by the FMT 15. 

As shown in FIGS. 188 and 189, the process A3, 
the process B3 and the process C3 are repeatedly 
executed at the time of the WR process by the FMT 15 
10 until the streaming is stopped (until judged YES at 
Step S50) . 

In the process A3, the FMT 15 makes the MTU 
30 execute a write operation according to a WR command, 
and updates XBID by adding 1 to XBID registered in the 
15 register 15a. 

In the process B3, the FMT 15 sets LEN" as 
a block length BLEN, reads XBID as BID from the 
register 15a and sets the same . Here, "LEN" is a block 
length to be set in the hard register after data is 
20 transferred from the CPU 20 to the data buffer 17. 

In the process C3, the FMT 15 registers the 
BID and BLEN obtained in the process B3 in the FQL 16-4 
in the command buffer 16, registers a value as a block 
pointer BPNT obtained by adding BLEN to BPNT of the 
25 next command ahead, and updates the command pointer 
and BID in the FQP 16-3. 
[Back Space Block Process (BSP Process)] 



FIG. 190 is a flowchart for illustrating a back 
space block process by the FMT 15. FIG. 191 is a 
diagram in which the flowchart (processes A4, B4 and 
C4) shown in FIG. 190 in order to explain a back space 
5 block process by the FMT 15. 

As shown in FIGS. 190 and 191, the process A4, 
the process B4 and the process C4 are executed at the 
time of the BSP process by the FMT 15. 

In the process A4, the FMT 15 makes the MTU 

10 30 execute a back space operation (operation to move 
a position of the head backward by one data block 
relative to the magnetic tape) according to a BSP 
command, and updates XBID by subtracting 1 from XBID 
registered in the register 15a. 

15 The FMT 15 reads XBID as BID from the register 

15a and sets the same in the process B4 . In the process 
C4, the FMT 15 registers the BID obtained in the 
process B4 in the FQL 16-4 in the command buffer 16, 
and updates the command pointer and BID in the FQP 

20 16-3. 

[Back Space File Process (BSPF process)] 

FIG, 192 is a flowchart for illustrating a back 
space file process by the FMT 15. FIG. 193isa diagram 
in which a part (processes A5, B5 and C5 ) of the 
25 flowchart shown in FIG. 192 is tabulated in order to 
explain the back space file process by the FMT 15. 

As shown in FIG. 192 and 193, the process A5 
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and the process B5 are repeatedly executed at the time 
of the BSPF process by the FMT 15 until a tape mark 
(TM) is detected (until judged YES at Step S51) , When 
a TM is detected (YES route at Step S51), the process 
C5 is executed. 

In the process A5, the FMT 15 makes the MTU 
30 execute a back space operation (operation to move 
a position of the head backward for one data block 
relative to the magnetic tape) according to the BSPF 
command, and updates XBID by subtracting 1 from XBID 
registered in the register 15a. Thereafter, the FMT 
15 reads XBID as BID from the register 15a and sets 
the same in the process B5 . By repeating the 
processes A5 and B5, the magnetic tape is driven 
backward until a position of the head relative to the 
magnetic tape reaches a position of the nearest TM (a 
position at the end of the file) . 

In the process C5, the FMT 15 registers the 
BID obtained in the process B5 in the FQL 16-4 in the 
command buffer 16, and updates the command pointer and 
BID in the FQP 16-3. 

[Forward Space Block Process (SP process)] 

FIG. 194 is a flowchart for illustrating a 
forward space block process by the FMT 15. FIG. 195 
is a diagram in which the flowchart (processes A6, B6 
and C6) shown in FIG. 194 is tabulated in order to 
explain the forward space block process by the FMT 15. 
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As shown in FIGS, 194 and 195, the process A6, 
the process B6 and the process C6 are executed at the 
time of an SP process by the FMT 15. 

In the process A6, the FMT 15 makes the MTU 
5 30 execute a forward space operation (operation to 
move a position of the head forward by one data block 
relative to the magnetic tape) according to an SP 
command, and updates XBID by adding 1 to XBID 
registered in the register 15a. 

10 In the process B6, the FMT 15 reads XBID as 

BID from the register 15a and sets the same. In the 
process C6, the FMT 15 registers BID obtained in the 
process B6 in the FQL 16-4 in the command buffer 16, 
and updates the command pointer and BID in the FQP 

15 16-3. 

[Forward Space File Process (FSPF process)] 

FIG. 196 is a flowchart for illustrating a 
forward space file process by the FMT 15. FIG. 197 
is a diagram in which a part (processes A7, B7 and C7) 
20 of the flowchart shown in FIG. 196 is tabulated in 
order to explain the forward space file process by the 
FMT 15. 

As shown in FIG. 196 and 197, the process A7 - 
and the process B7 are repeatedly executed at the time 
25 of the FSPF process by the FMT 15 until a tape mark 
(TM) is detected ( unt il j udged YES at St ep S5 1 ) . When 
a TM is detected (YES route at Step S52) , the process 



C7 is executed. 

In the process A7 , the FMT 15 makes the MTU 
30 execute a forward space operation (operation to 
move a position of the head forward by one data block 
5 relative to the magnetic tape) according to an FSPF 
command, and updates XBID by adding 1 to XBID 
registered in the register 15a. Thereafter, the FMT 
15, in the process B7, reads XBID as BID from the 
register 15a, and sets the same. By repeating these 

10 processes A7 and B7, the magnetic tape is driven 

forward until a position of the head relative to the 
magnetic tape reaches a position of the nearest TM 
(position at the head of the file) . 

In the process CI, the FMT 15 registers the 

15 BID obtained in the process B7 in the FQL 16-4 in the 
command buffer 16, and updates the command pointer and 
BID in the FQP 16-3. 

[Write Tape Mark Process ( WTM Proces s ) ] 

FIG. 198 is a flowchart for illustrating a 
20 write tape mark process by the FMT 15. FIG. 199 is 
a diagram in which the flowchart (processes A8, B3 and 
C8) shown in FIG. 198 is tabulated in order to explain 
the write tape mark process by the FMT 15. 

As shown in FIGS. 198 and 199, the process A8 , 
25 the process B8 and the process C8 are executed at the 
time of the WTM process by the FMT 15. 

In the process A8, the FMT 15 makes the MTU 
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30 execute a write table mark operation (operation to 
write a tape mark on the magnetic tape) according. to 
a WTM command, and updates XBID by adding 1 to XBID 
registered in the register 15a. 
5 In the process B8, the FMT 15 sets a TM flag, 

reads XBID as BID from the register 15a and sets the 
same. In the process C8, the FMT 15 registers the BID 
and TM flag obtained in the process B8 in the FQL 16-4 
in the command buffer 16, and updates the coinmand 

10 pointer and BID in the FQP 16-3. 

FIGS. 200(A) and 200(B) are diagrams for 
illustrating a state of data writing on the magnetic 
tape, commands issued from the CPU 20 when a process 
of additionally writing a multi-file is carried out, 

15 and tape operations in the MTU 30 in response to the 
commands . 

FIG. 200(A) depicts a state of data writing 
on the magnetic tape MT immediately after a writing 
of a file consisting of a plurality of data blocks 

20 (data 1 in the drawing) on the magnetic tape MT is 
completed. FIG. 200(B) depicts a state of data 
writing on the magnetic tape MT after a file consisting 
of a plurality of data blocks (data 2 in the drawing) 
is additionally written in the state shown in FIG. 

25 200(A). 

In FIGS. 200(A) and 200(B), each arrow 
indicates a tape operation (a direction and a quantity 
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of movement of the head H relative to the magnetic tape 
MT) carried out in response to each command from the 
CPU 20 . Each arrow is given a type of command (capital 
letters) directing execution of the tape operation 
indicated by the arrow. Further, the types of the 
commands are given numbers in par entheses , (1) to (24), 
arranged in order the commands were issued from the 
CPU 20. In FIGS. 200(A) and 200(B), the rightward 
direction signifies a forward direction of the tape, 
whereas the leftward direction signifies a backward 
direction of the same. 

As shown in FIG. 200 (A), after the last data 
block (data 1 in the drawings) of a certain file is 
written on the magnetic tape MT in response to a WR 
command [cf. (1)], a close process [cf. (2) to (7)] 
for the file is carried out. Namely, a tape mark TM-a 
is written on the magnetic tape MT in response to a 
WTM command [cf. (2)], two end-of-file labels 
(hereinafter abbreviated as EOF; EOFl, E0F2 in the 
drawings) are successively written on the magnetic 
file MT according to a WR command [cf . (3) , (4) ] , two 
tape marks, TM-b and TM-c, are successively written 
on the magnetic tape in response to WTM commands [cf . 
(5) , (6) ] , and the magnetic . tape MT is moved backward 
until TM-b is detected by the head H in response to 
a BSPF command [cf . (7) ] . The MTU 30 waits in a state 
in which the head H is located between the last two 



tape marks, TM-b and TM-c, after writing the file. 

When the CPU 20 additionally write the second 
file on the magnetic tape in which the file has been 
written as shown in FIG. 200(A) , an open process [cf . 
5 (8) to (22)] for the second file is carried out. 
Incidentally, it is assumed that an OS (Operating 
System) actuated by the CPU 20 reads EOFl twice so as 
to recognize it, thereby issuing a command such as to 
recognize a position at which the second file should 

10 be additionally written, in the open process at the 
time of data writing. 

In the file open process at the time of data 
writing, the magnetic tape MT is moved until TM-b is 
detected by the head H in response to a BSPF command 

15 [cf . (8) ] , then moved backward until TM-a is detected 
by the head H so as to skip EOFl and E0F2 in response 
to a BSPF command [cf . (9) ] . Thereafter, the magnetic 
tape is moved forward until TM-a is detected by the 
head H in response to an FSPF command [cf. (10)]. 

20 After EOFl is once read in response to an RD command, 
the magnetic tape is moved forward until TM-b is 
detected by the head H so as to skip EOF 2 in response 
to an FSPF command [cf. (12)]. When TM-c is read in 
r'esponse to an RD command [cf . (13) ] , a Unit Exception 

25 report is made. 

As shown in FIGS. 200(A) and 200 (b), processes 
[cf. (14) to (19)] similar to those described above 
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(7) to (12) are again carried out, the second reading 
of EOF 1 is completed, the head H is located between 
TM-b and TM-c, the tape mark TM-c is overwritten with 
two headers (hereinafter abbreviated as HDR; HDRl, 
5 HDR2 in the drawing) by successively writing the same 
on the magnetic tape MT in response to WR commands [cf . 
(20) , (21) ] . Further, the tape mark TM-d is written 
on the magnetic tape MT in response to a WTM command 
[cf, (22) ] , the file openprocess is thereby completed . 
10 Thereafter, a plurality of data blocks (data 2 in the 
drawing) belonging to the second file are successively 
written in response to WR commands [cf . (23) , (24) ] 

FIG. 201 is a diagram for illustrating a state 
of data writing on the magnetic tape MT, commands 
15 issued from the CPU 20 when data is read out from two 
successive files, and tape operations in the MTU 30 
in response to the commands. 

FIG. 201 shows a state of data writing on the 
magnetic tape MT after two files are successively 
20 written in the manner as described above with 
reference to FIGS. 200(A) and 200(B). 

In FIG. 201, each arrow indicates a tape 
operation (a direction and a quantity of movement of 
the head H relative to the magnetic tape MT) performed 
25 in response to each command from the CPU 20. Each 
arrow is given a type (capital letters) of command 
directing execution of a tape operation indicated by 
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the arrow. The types of the commands are given 
numbers in parentheses (1) to (13) in order the 
commands were issued from the CPU 20., In FIG, 201, 
the rightward direction signifies a tape forward 
direction (forward) , whereas the leftward direction 
signifies a tape backward direction (backward) , as 
well . 

As shown in FIG. 201, after the last data block 
(data 1 in the drawing) of the first file is read out 
from the magnetic tape MT in response to an RD command 
[cf. (l)],acloseprocess [cf. (2), (3)] for the first 
file is carried out. Namely, the magnetic tape MT is 
moved forward in response an FSPF command [cf. (2)] 
until TM-a is detected by the head H, and moved forward 
according to an FSPF command [cf. (3)] until TM-b is 
detected by the head H so as to skip EOFl and E0F2 . 
The head H is thereby located at the leading position 
of the second file (between TM-b and HDR 1) . 

Next, the open process [cf. (4) to (11)] for 
the second file is executed. Incidentally, the OS 
(Operation System) actuated by the CPU 20 reads EOF 
1 once to recognize the same, thereby issuing a command 
so as to recognize a position at which the second file 
is read out in the file open process at the time of 
data reading. 

In the file open process at the time of data 
reading, the magnetic tape MT is moved backward until 
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TM-b is detected by the head H in response to a BSPF 
command [cf. (4)], and moved backward until TM-a is 
detected by the head H to skip EOFl and EOF 2 in 
response to a BSPF command [cf, (5)]. The magnetic 
tape MT is then moved forward until TM-a is detected 
by the head H in response to an FSPF command [cf . (6) ] 
so as to read EOF 1 in response to an RD command [cf . 
(7) ] , and moved forward until TM-b is detected by the 
head H so as to skip EOF 2 in response to an FSPF command 
[cf. (8)], and two headers, HDRl and HDR 2, are 
successively read according to RD commands [cf. (9), 
(10) ] . Further, the magnetic tape MT is moved forward 
until TM-d is detected by the head H in response to 
an FSPF command [cf. (11)], the file open process is 
thereby completed- Thereafter, a plurality of data 
blocks (data 2 in the drawing) belonging to the second 
file are successively read according to RD commands 
[cf . (12) , (13) ] . 

In the MTU 30, when data blocks are 
successively written or read, the streaming control 
(asynchronous control by buffering) by the MTC 10 can 
lessen the frequency of the start/stop operation of 
the magnetic tape, thus improving the read/write 
performance, as described above. 

However, when a tape mark is detected during 
the streaming operation or a tape operation according 
to a command (for example, SP command, BSPF coxamand 
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or the like) other than the RD command and the WR 
command, it is necessary to temporarily stop the tape 
operation (streaming operation) by the MTU 30, then 
carry out a re-position operation for a position of 
5 the head relative to the magnetic tape when the next 
command is executed to synchronize a process (process 
by the HIC 14) on the channel's side connected to the 
CPU 20 with a process (process by the FMT 15) on the 
side of the MTU 30. 

10 For instance, a magnetic tape on which data 

has been recorded in the multi-file form includes a 
lot of tape mark blocks. When the streaming process 
is carried out on such a magnetic tape, the start/stop 
operation of the magnetic tape is carried out each time 

15 a tape mark is detected. 

Particularly, on such the magnetic tape, the 
close/open process as described above with reference 
to FIGS . 200(A), 2 0 0(B) and 2 01 is carried out for the 
file, the end (a part including two tape marks, TM-a 

20 and TM-b, and two EOFs, EOFl and E0F2) of the file on 
the magnetic tape MT is moved back and forth relative 
to the head H in response to commands from the CPU 20. 
For this reason, the frequency of the start/stop 
operation of the magnetic tape is increased, thus 

25 throughput of the job by the CPU 20 is noticeably 
decreased . 

In the file open process, the OS of the CPU 
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20 reads EOFl at least once to recognize it in order 
to accurately confirm a position at which the second 
file is additionally written or read, as described 
above . 

5 Some type of the MTU 30 has a low accuracy of 

positioning of the head relative to the magnetic tape 
MT, while some type of the MTU 30 has a high accuracy 
of positioning of the head relative to the magnetic 
tape MT . Such the type having a high accuracy is not 

10 required to read/recognize EOFl (or E0F2) in every 
occasion. In other words, the MTU 30 having a low 
accuracy (reliability) of positioning of the head is 
required to perform all the open process for a file 
as described above with reference to FIGS. 200(A), 

15 200(B) and 201, but the MTU 30 having a high accuracy 
(reliability) of positioning of the head is not 
required to perform all the open process for a file. 

It is possible that the CPU 20 such controls 
as to switch a command according to a type of the MTU 

20 30 in order to issue a different command depending on 
the type of the MTU 30. In such case, it would be 
necessary to modify the OS and the like actuated by 
the CPU 20, in addition, a load of the processing on 
the CPU 20 would increase, which are undesirable. 

25 In consequence, it is desirable to increase 

a speed of the file open/close process by not only the 
MTU 30 having a high accuracy of positioning of the 
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head by but also the MTU 30 having a low accuracy of 
positioning of the head without modifying a command 
(OS and the like) issued from the side of the CPU 20 
at the time of the file close/open process in order 
5 that the CPU 20 may cope with even the MTU 30 having 
a low accuracy of positioning of the head. 

SUMMARY OF THE INVENTION 
In the light of the above disadvantages, an 

10 object of the present invention is to provide a method 
for controlling a magnetic tape unit in which a tape 
operation relating to EOF identification in an open 
process for a file is emulated, thereby simplifying 
not only the tape operation in the open process but 

15 also an operation in a close process for the file. As 
a result, open-process performance, close-process 
performance, further a process performance of a system 
accessing to a magnetic tape unit can be improved. 

To accomplish the above object, the present 

20 invention provides a method for controlling a magnetic 
tape unit in response to a command from, a command 
issuing apparatus comprising the steps of, in an open 
process for a file recorded on a magnetic tape, fixing 
a position of a head (hereinafter referred to as a real 

25 head position) relative to the magnetic tape at a 
predetermined position in the magnetic tape unit, and 
when receiving a command from the comiaand issuing 



apparatus, executing emulation in which a tape 
operation according to the command is virtually 
carried out in the magnetic tape unit without making 
the magnetic tape unit carry out a real tape operation. 

In a close process for the file, an end-of-file 
label read by the magnetic tape unit in response to 
a command from the command issuing apparatus is saved 
in a save area, and in an open process for the file, 
the end-of-file label is transferred to the command 
issuing apparatus from the save area in response to 
a command directing to read the end-of-file label 
without making the magnetic tape unit carry out a real 
read operation. 

In a close process for the file, an end-of-file 
label written by the magnetic tape unit in response 
to a command from the command issuing apparatus is 
saved in a save area, and in an open process for the 
file, the end-of-file label is transferred to the 
command issuing apparatus from the save area in 
response to a command directing to read the end- 
of-file label without making the magnetic tape unit 
carry out a real read operation. 

In a close process for the file, the magnetic 
tape unit is made to carry out a real read operation 
to really read an end-of-file label, which is skipped 
in the magnetic tape unit in response to a command from 
the command issuing apparatus, the read end-of-file 
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label is saved in a save area, and in an open process 
for the file, the end-of-file label is transferred to 
the command issuing apparatus from the save area in 
response to a command directing to read the end- 
5 of-file label without making the magnetic tape unit 
carry out a real read operation. 

When, in an open process for the file, a 
command directing to read the end-of-file label is 
received in a state in which the end-of-file label is 

10 not saved in the save area, the magnetic tape unit is 
made to carry out a real read operation to really read 
the end-of-file label, and the read end-of-file label 
is transferred to the command issuing apparatus. 

A data buffer for temporarily storing write 

15 data to the magnetic tape and read data from the 

magnetic tape therein is interposed between he command 
issuing apparatus and the magnetic tape unit to 
asynchronously carry out a read/write process between 
the command issuing apparatus and the data buffer and 

20 a read/write process between the data buffer and the 
magnetic tape unit. 

A tape operation of the magnetic tape unit is 
such controlled that, on the magnetic tape, the first 
tape mark is written after the last data block of the 

25 file, the first end-of-file label (hereinafter 

referred to as EOFl) and the second end-of-file label 
(hereinafter referred to as E0F2) are written after 
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the first tape mark, the second tape mark is written 
after the second end-of-file label, and the third tape 
mark is further written after the second tape mark when 
the file is the last on the magnetic tape, whereas the 
next file is written over the third tape mark to be 
written when the next file is additionally written 
after the file, and the emulation is executed between 
immediately before the first tape mark and immediately 
after the third tape mark while fixing the head at the 
predetermined position which is immediately after the 
second tape mark. While the emulation is executed, 
a virtual position of the head (hereinafter referred 
to as a virtual head position) relative to the magnetic 
tape in the magnetic tape unit is managed as a relative 
position of the head relative to the predetermined 
position . 

When a command requiring the real head 
position in the magnetic tape unit is received while 
the emulation is executed, a sum of the predetermined 
position and the relative position is generated, and 
the sum is reported as the real head position to the 
command issuing apparatus. When the magnetic tape 
unit is shifted to a real operation while the emulation 
is executed, the real head position in the magnetic 
tape unit is generated as a sum of the predetermined 
position and the relative position, and the head in 
the magnetic tape unit is re-positioned at the real 
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head position. 

According to this invention, emulation is 
executed under conditions [1] to [8]. below. 
[1] In a state in which both of EOFl and E0F2 are saved 
5 in the save areas, and in a state in which 

reading/writing up to the second tape mark is 
completed and the real head position is the 
predetermined position in the magnetic tape unit, 
(1-1) when any one of a read back command (hereinafter 

10 abbreviated as RB command) , a back space block command 
(hereinafter abbreviated as BSP command) and a back 
space file command (hereinafter abbreviated as BSPF 
command) is received, with the virtual head position 
being immediately after the second tape mark; 

15 (1-2) when any one of a read command (hereinafter 
abbreviated as RD command) , an RB command, a BSP 
command, a BSPF command, a forward space block command 
(hereinafter abbreviated as SP command) , a forward 
space file command (hereinafter abbreviated as FSPF 

20 command) and a write tape mark command (hereinafter 
abbreviated as WTM command) is received, with the 
virtual head position being immediately after E0F2 ; 
(1-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 

25 FSPF command is received, with the virtual head 
position being immediately after EOFl; 
(1-4) when any one of an RD command, an RB coiamand. 



a BSP block cominand, a BSPF command, an SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the first tape mark; 
or 

5 (1-5) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the last data block. 
[2] In a state in which both of EOFl and EOF2 are saved 
in the save areas, and in a state in which 
10 reading/writing up to the third tape mark is completed 
and the real head position is the predetermined 
position in the magnetic tape unit, 

(2-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 

15 position being immediately after the third tape mark; 
(2-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 
command and a WTM command is received, with the virtual 
head position being immediately after the second tape 

20 mark; 

(2-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
position being immediately after E0F2; 
25 (2-4) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
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position being immediately after EOFl; 
(2-5) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
5 position being immediately after the first tape mark; 
or 

(2-6) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the last data block. 
10 [3] In a state in which only EOFl is saved in the save 
area, and in a state in which reading/writing up to 
the second tape mark is completed and the real head 
position is the predetermined position in the magnetic 
tape unit, 

15 (3-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the second tape mark; 
(3-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 

20 " command and a WTM command is received, with the virtual 
head position being immediately after E0F2; 
(3-3) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF command is 
received, with the virtual head position being 

25 immediately after EOFl; 

(3-4) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 



38 



FSPF command is received, with the virtual head 
position being immediately after the first tape mark; 
or 

(3-5) when any one of an RD command, a SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the last data block. 

[4] In a state in which only EOFl is saved in the save 
area, and in a state in which reading/writing up to 
the third tape mark is completed and the real head 
position is the predetermined position in the magnetic 
tape unit, 

(4-1) when any one of an RD command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the third tape mark; 

(4-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 
command and a WTM command is received, with the virtual 
head position being immediately after the second tape 
mark; 

(4-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
position being immediately after E0F2; 

(4-4) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF command is 
received, with the virtual head position being 
immediately after EOFl; 
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(4-5) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
position being immediately after the first tape mark; 
or 

(4-6) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the last data block. 

[5] In a state in which only EOF2 is saved in the save 
area, and in a state in which reading/writing up to 
the second tape mark is completed and the real head 
position is the predetermined position in the magnetic 
tape unit, 

(5-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the second tape mark; 
(5-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 
command and a WTM command is received, with the virtual 
head position being immediately after E0F2; 
(5-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
position being immediately after EOFl; 
(5-4) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF command is 
received, with the virtual head position being 



immediately after the first tape mark; or 
(5-5) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
position being immediately after the last data block. 
5 [6] In a state in which only EOF2 is saved in the save 
area, and in a state in which reading/writing up to 
the third tape mark is completed and the real head 
position is the predetermined position in the magnetic 
tape unit, 

10 (6-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the third tape mark; 
(6-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 

15 command and a WTM command is received, with the virtual 
head position being immediately after the second tape 
mark; 

(6-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 

20 FSPF command is received, with the virtual head 
position being immediately after EOF2; 
(6-4) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 

25 position being immediately after EOFl; 

(6-5) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF coiamand is 
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received, with the virtual head position being 
immediately after the first tape mark; or 
(5-6) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
5 position being immediately after the last data block. 
[7] In a state in which neither EOFl nor E0F2 is saved 
in the save area, and in a state in which 
reading/writing up to the second tape mark is 
completed and the real head position is the 

10 predetermined position in the magnetic tape unit, 

(7-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the second tape mark; 
(7-2) when any one of an RD command, an RB command, 

15 a BSP command, an SP command, an FSPF command and a 
WTM command is received, with the virtual head 
position being immediately after EOF2 ; 
(7-3) when any one of an RB command, a BSP command, 
a BSPF command, a BSPF command, an SP command and an 

20 FSPF command is received, with the virtual head 
position being immediately after EOFl; 
(7-4) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF command is 
received, with the virtual head position being 

25 immediately after the first tape mark; or 

(7-5) when any one of an RD command, an SP command and 
an FSPF command is received, with the virtual head 
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position being immediately after the last data block. 
[8] In a state in which neither EOFl nor E0F2 is saved 
in the save area, and in a state in which 
reading/writing up to the third tape mark is completed 
5 and the real head position is the predetermined 
position in the magnetic tape unit, 

(8-1) when any one of an RB command, a BSP command and 
a BSPF command is received, with the virtual head 
position being immediately after the third tape mark; 
10 (8-2) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command, an FSPF 
command and a WTM command is received, with the virtual 
head position being immediately after the second tape 
mark; 

15 (8-3) when any one of an RD command, an RB command, 
a BSP command, a BSPF command, an SP command and an 
FSPF command is received, with the virtual head 
position being immediately after E0F2 ; 
(8-4) when any one of an RB command, a BSP command, 

20 a BSPF command, an SP command and an FSPF command is 
received, with the virtual head position being 
immediately after EOFl; 

(8-5) when any one of an RB command, a BSP command, 
a BSPF command, an SP command and an FSPF command is 
25 received, with the virtual head position being 
immediately after the first tape mark; or 
(8-6) when any one of an RD command, an SP command and 
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an FSPF command is received,, with the virtual head 
position being iiamediately after the last data block. 

When, in a close process for the file, a 
command requiring to write the third tape mark is 
5 received after the second tape mark is written on the 
magnetic tape, completion of a writing of the third 
tape mark is reported to the command issuing apparatus 
without writing the third tape mark. 

In the above case, when a command directing 

10 to position the head outside a region from immediately 
before the first tape mark to immediately after the 
third tape mark is received, the third tape mark is 
written, and the magnetic tape unit is then made to 
carry out a tape operation according to the command, 

15 When EOD (End Of Data) is detected after the second 
tape mark in the magnetic tape unit during a tape 
operation in response to a command from the command 
issuing apparatus, detection of the third tape mark 
is reported in lieu of the EOD to the command issuing 

20 apparatus . 

The present invention further provides a 
method for controlling a magnetic tape unit in 
response to a command from a command issuing apparatus 
comprising the steps of, in a close process for a file 

25 recorded on a magnetic tape, controlling a tap6 

operation of the magnetic tape unit such that, on the 
magnetic tape, the first tape mark is written after 
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the last data block of the file, at least one end- 
of-file label is written after the first tape mark, 
and the second tape mark is written after the end- 
of-file label, and reporting completion of a writing 
5 of the third tape mark to the command issuing apparatus 
without writing the third tape mark even if a command 
requiring to write the third tape mark is received. 

When a command in a motion system involving 
unloading and rewinding is received, the third tape 

10 mark is written, and the magnetic tape unit is then 
made to carry out a tape operation according to the 
command in the motion system. When EOD (End Of Data) 
is detected after the second tape mark in the magnetic 
tape unit during a tape operation in response to a 

15 command from the command issuing apparatus, detection 
of the third tape mark is reported in lieu of detection 
of the EOD to the command issuing apparatus. 

In the case where a plurality of end-of-file 
labels are recorded as one physical block on the 

20 magnetic tape by a packeting function, when a command 
directing to read one of the plurality of end-of-file 
labels is received in a close process for the file, 
the physical block including the end-of-file label to 
be read may be read out from the magnetic tape and 

25 stored in the data buffer, and, in an open process for 
the file, an end-of-file label corresponding to a 
command directing to read the one of the plurality of 
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end-of-f ile labels may be read out from the data buffer 
in response to the command and transferred to the 
command issuing apparatus. 

The method for controlling a magnetic tape 
unit according to this invention can provide the 
following effects and advantages: 

(1) By emulating a tape operation relating to EOF 
identification in the open process for a file, it is 
possible to decrease a frequency of the mechanical 
tape operation in the magnetic tape unit, thus 
simplify the tape operation in the open process. As 
a result, a time required for the open process for a 
file is largely shortened, and open-process, 
close-process performance and process performance of 
a system accessing to the magnetic tape unit is largely 
improved . 

(2) When head position accuracy of the magnetic tape 
unit is low, it is possible to carry out a command 
processing in response to a command from the command 
issuing apparatus as before if the emulation is not 
executed. Namely, it is possible to readily speed up 
the open process for a file in a magnetic tape unit 
having a high head positioning accuracy without 
modifying a command issued from the command issuing 
apparatus in the open process for the file, thereby 
coping with even a magnetic tape unit having a low head 
positioning accuracy. 
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(3) By emulating a tape operation relating to EOF 
identification in the open process for a file and 
emulating an operation of writing the third tape mark 
in the close process for the file, it is possible to 

5 simplify the tape operation in not only the open 
process but also the close process. Consequently, a 
time required for not only the open process but also 
the close process is shortened, thus a time required 
to process a job is further shortened. This largely 
10 improves file close/open process performance, 

further process performance of a system accessing to 
the magnetic tape unit. 

(4) Even if a process is terminated while the third 
tape mark is not recorded on the magnetic tape due to 

15 a failure such as power-off or the like after an 
operation of writing the third tape mark is emulated, 
EOD immediately -after the second tape mark is assumed 
to be the third tape mark after the recovery of the 
failure, the command processing can be continuously 

20 carried out as usual in the magnetic tape unit. without 
making the magnetic tape unit carry out any special 
recovery process such as a writing of the third tape 
mark . 

(5) By emulating an operation of writing the third 
25 tape mark in the close process for a file, it is 

possible to simplify the tape operation in the close 
process for the file. This improves file close 



47 



process performance, further process performance of 
a system accessing to the magnetic tape unit. 
(6) By using a packeting function of EDRC or the like, 
it is possible to emulate a larger number of tape 
operations, thus shorten a time required for the open 
process for a file. This leads to large improvements 
of the file open process performance, and further the 
processing performance of a system accessing to the 
magnetic tape unit via the interface converting 
apparatus . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a hardware 
structure of a magnetic tape controller to which a 
method for controlling a magnetic tape unit according 
to a first embodiment of this invention is applied; 

FIG. 2(A) is a diagram showing structures of 
a command buffer and a data buffer, and a register for 
XBID according to the first embodiment, whereas FIG. 
2(B) is a diagram showing save areas and control areas 
in a RAM according to the first embodiment; 

FIGS. 3(A) through 3(G) are diagrams for 
illustrating emulation status (ES) according to the 
first embodiment; 

FIG. 4 is a flowchart for illustrating a 
command processing (read process) by a format 
controller of a magnetic tape controller according to 



48 



the first embodiment; 

FIG. 5 is a diagram in which a part of the 
flowchart shown in FIG. 4 is tabulated in order to 
illustrate the command processing (read process) by 
5 the format controller in the magnetic tape controller 
according to the first embodiment; 

FIG. 6 is a flowchart for illustrating a 
command processing (read backward process) by the 
format controller in the magnetic tape controller 

10 according to the first embodiment; 

FIG. 7 is a diagram in which a part of the 
flowchart shown in FIG. 6 is tabulated in order to 
illustrate the command processing (read backward 
process) by the format controller in the magnetic tape 

15 controller according to the first embodiment; 

FIG. 8 is a flowchart for illustrating a 
command processing (write process) by the format 
controller in the magnetic tape controller according 
to the first embodiment; 

20 FIG. 9 is a diagram in which a part of the 

flowchart shown in FIG. 8 is tabulated in order to 
illustrate the command processing (write process) by 
the format controller in the magnetic tape controller 
according to the first embodiment; 

25 FIG. 10 is a flowchart for illustrating a 

command processing (back space block process) by the 
format . controller in the magnetic tape controller 
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according to the first embodiment; 

FIG. 11 is a diagram in which a part of the 
flowchart shown in FIG. 10 is tabulated in order to 
illustrate the command processing (back space block 
5 process) by the format controller in the magnetic tape 
controller according to the first embodiment; 

FIG. 12 is a flowchart for illustrating a 
command processing (back space file process) by the 
format controller in the magnetic tape controller 
10 according to the first embodiment; 

FIG. 13 is a diagram in which a part of the 
flowchart shown in FIG. 12 is tabulated in order to 
illustrate the command processing (back space file 
process) by the format controller in the magnetic tape 
15 controller according to the first embodiment; 

FIG. 14 is a flowchart for illustrating a 
command processing (forward space block process) by 
the format controller in the magnetic tape controller 
according to the first embodiment; 
20 FIG. 15 is a diagram in which a part of the 

flowchart shown in FIG. 14 is tabulated in order to 
illustrate the command processing (forward space 
block process) by the format controller in the 
magnetic tape controller according to the first 
25 embodiment ; 

FIG. 16 is a flowchart for illustrating a 
command processing ( forward space file process) by the 
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format controller in the magnetic tape controller 
according to the first embodiment; 

FIG. 17 is a diagram in which a part of the 
flowchart shown in FIG. 16 is tabulated in order to 
5 illustrate the command proces sing (forward space file 
process) by the format controller in the magnetic tape 
controller according to the first embodiment; 

FIG. 18 is a flowchart for illustrating a 
command processing (write tape mark process) by the 
10 format controller in the magnetic tape controller 
according to the first embodiment; 

FIG, 19 is a diagram in which a part of the 
flowchart shown in FIG. 18 is tabulated in order to 
illustrate the command processing (write tape mark 
15 process) by the format controller in the magnetic tape 
controller according to the first embodiment; 

FIG. 20 is a diagram for illustrating 
emulation executing conditions according to the first 
embodiment ; 

20 FIG. 21 is a diagram for illustrating 

emulation executing conditions according to the first 
embodiment ; 

FIGS. 22(A) and 22(B) are diagrams showing a 
state of data writing on the magnetic tape, and for 
25 illustrating an example of commands issued from an 
upper apparatus when a multi-file is additionally 
written, and tape operations/emulation operations in 
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response to the commands in the magnetic tape unit 
according to the first embodiment; 

FIGS, 23(A) and 23(B) are diagrams for 
illustrating an operation [ command proces sing (1) in 
FIG. 22(A)] according to the first embodiment, FIG. 
23 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 23(B) showing a state of data saving/storing; 

FIGS. 24(A) and 24(B) are diagrams for 
illustrating an operation [command processing (2) in 
FIG, 22(A)] according to the first embodiment, FIG. 
24(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 24(B) showing a state of data saving/storing; 

FIGS. 25(A) and 25(B) are diagrams for 
illustrating an operation [command processing (3) in 
FIG. 22(A)] according to the first embodiment, FIG. 
25(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 25(B) showing a state of data saving/storing; 

FIGS. 26(A) and 26(B) are diagrams for 
illustrating an operation [command processing (4) in 
FIG. 22(A)] according to the first embodiment, FIG.. 
26(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 26(B) showing a state of data saving/storing; 

FIGS. 27(A) and 27(B) are diagrams for 
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illustrating an operation [ command proces sing (5) in 
FIG. 22(A)] according to the first embodiment, FIG. 

27 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

5 FIG. 27(B) showing a state of data saving/storing; 

FIGS, 28(A) and 28(B) are diagrams for 
illustrating an operation [command processing (6) in 
FIG, 22(A)] according to the first embodiment, FIG. 

28 (A) showing a state of data writing on the magnetic 
10 tape, a real head position and a virtual head position, 

FIG. 28(B) showing a state of data saving/storing; 

FIGS. 29(A) and 29(B) are diagrams for 
illustrating an operation [command processing (7) in 
FIG. 22(A)] according to the first embodiment, FIG. 

15 29(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 29(B) showing a state of data saving/storing; 

FIGS, 30(A) and 30(B) are diagrams for 
illustrating an operation [command processing (8) in 

20 FIG- 22(A)] according to the first embodiment, FIG. 
30(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 30(B) showing a state of data saving/storing; 
FIGS. 31(A) and 31(B) are diagrams for 

25 illustrating an operation [command processing (9) in 
FIG. 22(A)] according to the first embodiment, FIG. 
31(A) showing a state of data writing on the magnetic 
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tape, a real head position and a virtual head position, 
FIG. 31(B) showing a state of data saving/storing; 

FIGS. 32(A) and 32(B) are diagrams for 
illustrating an operation [command processing (10) in 
5 FIG. 22(A)] according to the first embodiment, FIG. 

32 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 32(B) showing a state of data saving/storing; 

FIGS. 33(A) and 33(B) are diagrams for 
10 illustrating an operation [ command proce s s ing (11) in 
FIG. 22(A)] according to the first embodiment, FIG. 

33 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 33(B). showing a state of data saving/storing; 

15 FIGS. 34(A) and 34(B) are diagrams for 

illustrating an operation [command processing (12) in 
FIG. 22(A)] according to the first embodiment, FIG. 

34 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

20 FIG. 34(B) showing a state of data s aving/ s t or ing ; 

FIGS. 35(A) and 35(B) are diagrams for 
illustrating an operation [ command proces sing (13) in 
FIG. 22(A)] according to the first embodiment, FIG. 

35 (A) showing a state of data writing on the magnetic 
25 tape, a real head position and a virtual head position, 

FIG. 35(B) showing a state of data saving/storing; 
FIGS.. 36(A) and 36(B) are diagrams for 
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illustrating an operation [ command proce s sing (14) in 
FIG. 22(A)] according to the first embodiment, FIG, 
36(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
5 FIG. 36(B) showing a state of data saving/storing; 

FIGS. 37(A) and 37(B) are diagrams for 
illustrating an operation [ command proce s sing (15) in 
FIG. 22(A)] according to the first embodiment, FIG. 
37 (A) showing a state of data writing on the magnetic 

10 tape, arealheadposition and a virtual head position, 
FIG. 37(B) showing a state of data saving/storing; 

FIGS. 38(A) and 38(B) are diagrams for 
illustrating an operation [ command proce s sing (16) in 
FIG. 22(A)] according to the first embodiment, FIG. 

15 38 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 38(B) showing a state of data saving/storing; 

FIGS. 39(A) and 39(B) are diagrams for 
illustrating an operation [ command proces sing (17) in 

20 FIG. 22(B)] according to the first embodiment, FIG, 
39(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 39(B) showing a state of data saving/storing; 
FIGS. 40(A) and 40(B) are diagrams for 

25 illustrating an operation [ command proce s sing (18) in 
FIG. 22(B)] according to the first embodiment, FIG. 
40 (A) showing a state of data writing on the magnetic 
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tape, a real head position and a virtual head position, 
FIG. 40(B) showing a state of data saving/storing; 

FIGS. 41(A) and 41(B) are diagrams for 
illustrating an operation [command processing (19) in 
5 FIG. 22(B)] according to the first embodiment, FIG. 
41(A) showing a state of data writing on the magnetic 
tape, a real headposition and a virtual headposition, 
FIG. 41(B) showing a state of data saving/storing; 
FIGS. 42(A) and 42(B) are diagrams for 
10 illustrating an operation [ command proce s s ing (20) in 
FIG. 22(B)] according to the first embodiment, FIG. 

42 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 42(B) showing a state of data saving/storing; 

15 FIGS. 43(A) and 43(B) are diagrams for 

illustrating an operation [ command proce s sing (21) in 
FIG. 22(B)] according to the first embodiment, FIG. 

43 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

20 FIG. 43(B) showing a state of data saving/storing; 

FIGS. 44(A) and 44(B) are diagrams for 
illustrating an operation [ command proce s sing (22) in 
FIG. 22(B)] according to the first embodiment, FIG. 

44 (A) showing a state of data writing on the magnetic 
25 tape, a real head position and a virtual head position, 

FIG. 44(B) showing a state of data saving/storing; 
FIGS. 45(A) and 45(B) are diagrams for 



illustrating an operation [ command proce s s ing (23) in 
FIG. 22(B)] according to the first embodiment, FIG. 
45 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
5 FIG. 45(B) showing a state of data saving/storing; 

FIGS. 46(A) and 46(B) are diagrams for 
illustrating an operation [ command proce s sing (24) in 
FIG. 22(B)] according to the first embodiment, FIG. 
46(A) showing a state of data writing on the magnetic 

10 tape, a real head position and a virtual head position, 
FIG- 46(B) showing a state of data saving/storing; 

FIG, 47 is a diagram showing a state of data 
writing on the magnetic tape, and for illustrating an 
example of commands issued from the upper apparatus 

15 when data is read out from two consecutive files and 
tape operations/emulation operations in response to 
the commands in the magnetic tape unit according to 
the first embodiment; 

FIGS. 48(A) and 48(B) are diagrams for 

20 illustrating an operation [command processing (1) in 
FIG. 47] according to the first embodiment, FIG. 48 (A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
48(B) showing a state of data saving/storing; 

25 FIGS. 49(A) and 49(B) are diagrams for 

illustrating an operation [command processing (2) in 
FIG. 47] according to the first embodiment, FIG. 49(A) 
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showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
49(B) showing a state of data saving/storing; 

FIGS. 50(A) and 50(B) are diagrams for 
5 illustrating an operation [command processing (3) in 
FIG. 47] according to the first embodiment, FIG. 50 (A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
50(B) showing a state of data saving/storing; 

10 FIGS. 51(A) and 51(B) are diagrams for 

illustrating an operation [command processing (4) in 
FIG. 47] according to the first embodiment, FIG. 51(A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 

15 51 (B) showing a state of data saving/storing; 

FIGS. 52(A) and 52(B) are diagrams for 
illustrating an operation [command processing (5) in 
FIG. 47] according to the first embodiment, FIG. 52 (A) 
showing a state of data writing on the magnetic tape, 

20 a real head position and a virtual head position, FIG. 
52(B) showing a state of data saving/storing; 

FIGS. 53(A) and 53(B) are diagrams for 
illustrating an operation [command processing (6) in 
FIG. 47] according to the first embodiment, FIG. 53 (A) 

25 showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
53(B) showing a state of data saving/storing; 
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FIGS. 54(A) and 54(B) are diagrams for 
illustrating an operation [command processing (7) in 
FIG. 47] according to the first embodiment, FIG. 54 (A) 
showing a state of data writing on the magnetic tape, 
5 a real head position and a virtual head position, FIG. 
54(B) showing a state of data saving/storing; 

FIGS. 55(A) and 55(B) are diagrams for 
illustrating an operation [command processing (8) in 
FIG- 47] according to the first embodiment, FIG. 55(A) 

10 showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
55(B) showing a state of data saving/storing; 

FIGS. 56(A) and 56(B) are diagrams for 
illustrating an operation [command processing (9) in 

15 FIG. 47] according to the first embodiment, FIG. 56(A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
55(B) showing a state of data saving/storing; 

FIGS. 57(A) and 57(B) are diagrams for 

20 illustrating an operation [ command proce s s ing (10) in 
FIG. 47] according to the first embodiment, FIG. 57 (A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG, 
57(B) showing a state of data saving/storing; 

25 FIGS. 58(A) and 58(B) are diagrams for 

illustrating an operation [command processing (11) in 
FIG. 47] according to the first embodiment, FIG. 58(A) 
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showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
58(B) showing a state of data saving/storing; 

FIGS. 59(A) and 59(B) are diagrams for 
illustrating an operation [command processing (12) in 
FIG. 47] according to the first embodiment, FIG. 59(A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
59(B) showing a state of data saving/storing; 

FIGS. 60(A) and 60(B) are diagrams for 
illustrating an operation [command processing (13) in 
FIG. 47] according to the fir st embodiment , FIG. 60(A) 
showing a state of data writing on the magnetic tape, 
a real head position and a virtual head position, FIG. 
60(B) showing a state of data saving/storing; 

FIGS. 61(A) and 61(B) are diagrams showing a 
state of data writing on the magnetic tape, and for 
illustrating another example of commands issued from 
the upper apparatus when a multi-file is additionally 
written and tape operations/emulation operations in 
response to the commands in the magnetic tape unit 
according to the first embodiment; 

FIG. 62 is a diagram showing a state of data 
writing on the magnetic tape, and for illustrating 
still another example of commands issued from the 
upper apparatus when data is read out from two 
consecutive files and tape operations /emulation 
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operations in response to the commands in the magnetic 
tape unit according to the first embodiment; 

FIG. 63 is a diagram in which, when a 
multi-file is additionally written as shown in FIGS. 
5 22(A) and 22(B), a time required for a command 

processing carried out applying the method according 
to the first embodiment and executing, emulation is 
compared with a time required for the command 
processing carried out applying a known method without 

10 executing emulation; 

FIG. 64 is a diagram in which, when data is 
read out from two consecutive files as shown in FIG. 
47, a time required for a command processing carried 
out applying the method according to the first 

15 embodiment and executing emulation is compared with 
a time required for the command processing carried out 
applying the known method without executing 
emulation; 

FIG. 65 is a diagram in which, when a 

20 multi-file is additionally written as shown in FIGS, 
61(A) and 61(B), a time required for a command 
processing carried out applying the method according 
to the first embodiment and executing emulation is 
compared with a time required for the command 

25 processing carried out applying the known method 
without executing emulation; 

FIG. 66 is a diagram in which, when data is 
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read out from two consecutive files, a time required 
for a command processing carried out applying the 
method according to the first embodiment and executing 
emulation is compared with a time required for the 
5 command processing carried out applying the known 
method without executing emulation; 

FIG- 67 is a block diagram showing a hardware 
structure of a system to which a method for controlling 
a magnetic tape unit according to a second embodiment 
10 of this invention is applied; 

FIG. 68 is a block diagram showing a hardware 
structure of an interface converting apparatus to 
which the method for controlling a magnetic tape unit 
according to the second embodiment of this invention 
15 is applied; 

FIGS. 69(A) through 69(D) are diagrams for 
illustrating four identification patterns for EOFs 
(Pattern 1 to Pattern 4) according to the second 
embodiment ; 

20 FIGS. 70(A) through 70(G) are diagrams for 

illustrating emulation status (ES) in Pattern 1 
according to the second embodiment; 

FIGS. 71(A) through 71(G) are diagrams for 
illustrating emulation status (ES) in Pattern 2 
25 according to the second embodiment; 

FIGS. 72(A) through 72(G) are diagrams for 
illustrating emulation status (ES) in Pattern 3 
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according to the second embodiment; 

FIGS. 73(A) through 73(G) are diagrams for 
illustrating emulation status (ES) in Pattern 4 
according to the second embodiment; 
5 FIGS. 74(A) and 74(B) are diagrams for 

illustrating emulation executing conditions in 
Pattern 1 according to the second embodiment ; 

FIGS. 75(A) and 75(B) are diagrams for 
illustrating emulation executing conditions in 
10 Pattern 1 according to the second embodiment; 

FIGS. 76(A) and 76(B) are diagrams for 
illustrating emulation executing conditions in 
Pattern 2 according to the second embodiment; 

FIGS. 77(A) and 77(B) are diagrams for 
15 illustrating emulation executing conditions in 
Pattern 2 according to the second embodiment; 

FIGS. 78(A) and 78(B) are diagrams for 
illustrating emulation executing conditions in 
Pattern 3 according to the second embodiment; 
20 FIGS. 79(A) and 79(B) are diagrams for 

illustrating emulation executing conditions in 
Pattern 3 according to the second embodiment; 

FIGS. 80(A) and 80(B) are diagrams for 
illustrating emulation executing conditions in 
25 Pattern 4 according to the second embodiment; 

FIGS. 81(A) and 81(B) are diagrams for 
illustrating emulation executing conditions in 



63 



Pattern 4 according to the second embodiment; 

FIG. 82 is a diagram showing structures of save 
areas and control areas in a RAM according to the 
second embodiment; 
5 FIG. 83 is a flowchart for illustrating 

command processing by a control unit in the interface 
converting apparatus according to the second 
embodiment ; 

FIG. 84 is a diagram in which a part of a. read 
10 process in Pattern 1 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG, 85 is a diagram in which a part of a read 
15 process in Pattern 2 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 86 is a diagram in which a part of a read 
20 process in Pattern 3 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 87 is a diagram in which a part of a read 
25 process in Pattern 4 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
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the same; 

FIG. 88 is a diagram in which a part of a read 
backward process in Pattern 1 by the control unit in 
the interface converting apparatus according to the 
5 second embodiment is tabulated in order to illustrate 
the same; 

FIG. 89 is a diagram in which a part of a read 
backward process in Pattern 2 by the control unit in 
the interface converting apparatus according to the 
10 second embodiment is tabulated in order to illustrate 
the same; 

FIG. 90 is a diagram in which a part of a read 
backward process in Pattern 3 by the control unit in 
the interface converting apparatus according to the 
15 second embodiment is tabulated in order to illustrate 
the same; 

FIG. 91 is a diagram in which a part of a read 
backward process in Pattern 4 by the control unit in 
the interface converting apparatus according to the 
20 second embodiment is tabulated in order to illustrate 
the same; 

FIG. 92 is a diagram in which a part of a write 
process in Pattern 1 by the control unit in the 
interface converting apparatus according to the 
25 second embodiment is tabulated in order to illustrate 
the same; 

FIG. 93 is a diagram in which a part of a write 
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process in Pattern 2 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 94 is a diagram in which a part of a write 
process in Pattern 3 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG, 95 is a diagram in which a part of a write 
process in Pattern 4 by the control unit in the 
interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 95 is a diagram in which a part of a back 
space block process in Pattern 1 by the control unit 
in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 97 is a diagram in which a part of a back 
space block process in Pattern 2 by the control unit 
in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 98 is a diagram in which a part of a back 
space block process in Pattern 3 by the control unit 
in the interface converting apparatus according to the 
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second embodiment is tabulated in order to illustrate 
the same; 

FIG. 99 is a diagram in which a part of a back 
space block process in Pattern 4 by the control unit 
5 in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 100 is a diagram in which a part of a back 
space file process in Pattern 1 by the control unit 
10 in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG, 101 is a diagram in which a part of a back 
space file process in Pattern 2 by the control unit 
15 in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG, 102 is a diagram in which a part of a back 
space file process in Pattern 3 by the control unit 
20 in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 103 is a diagram in which a part of a back 
space file process in Pattern 4 by the control unit 
25 in the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 
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FIG. 104 is a diagram in which a part of a 
forward space block process in Pattern 1 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
5 illustrate the same; 

FIG. 105 is a diagram in which a part of a 
forward space block process in Pattern 2 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
10 illustrate the same; 

FIG. 106 is a diagram in which a part of a 
forward space block process in Pattern 3 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
15 illustrate the same; 

FIG. 107 is a diagram in which a part of a 
forward space block process in Pattern 4 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
20 illustrate the same; 

FIG, 108 is a diagram in which a part of a 
forward space file process in Pattern 1 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
25 illustrate the same; 

FIG. 109 is a diagram in which a part of a 
forward space file process in Pattern 2 by the control 
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unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
illustrate the same; 

FIG. 110 is a diagram in which a part of a 
5 forward space file process in Pattern 3 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
illustrate the same; 

FIG. Ill is a diagram in which a part of a 
10 forward space file process in Pattern 4 by the control 
unit in the interface converting apparatus according 
to the second embodiment is tabulated in order to 
illustrate the same; 

FIG. 112 is a diagram in which a part of a write 
15 tape mark process in Pattern 1 by the control unit in 
the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 113 is a diagram in which a part of a write 
20 tape mark process in Pattern 2 by the control unit in 
the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIG. 114 is a diagram in which a part of a write 
25 tape mark process in Pattern 3 by the control unit in 
the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
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the same; 

FIG, 115 is a diagram in which a part of a write, 
tape mark process in Pattern 4 by the control unit in 
the interface converting apparatus according to the 
second embodiment is tabulated in order to illustrate 
the same; 

FIGS. 116(A) and 116(B) are diagrams showing 
a state of data writing on the magnetic tape, and for 
illustrating an example of commands issued from the 
upper apparatus when a multi-file is additionally 
written and tape operations /emulation operations in 
response to the commands in the magnetic tape unit 
according to the second embodiment; 

FIGS. 117(A) and 117(B) are diagrams for 
illustrating an operation [command processing (1) in 
FIG. 116 (A) ] according to the second embodiment, FIG. 
117 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 117(B) showing a state of data saving/storing; 

FIGS. 118(A) and 118(B) are diagrams for 
illustrating an operation [command processing (2) in 
FIG. 116 (A) ] according to the second embodiment, FIG. 
118 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 118(B) showing a state of data saving/storing; 

FIGS. 119(A) and 119(B) are diagrams for 
illustrating an operation [command processing (3) in 
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FIG. 116(A)] according to the second embodiment, FIG, 
119 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 119(B) showing a state of data saving/storing; 
5 FIGS. 120(A) and 120(B) are diagrams for 

illustrating an operation [command processing (4) in 
FIG. 116(A) ] according to the second embodiment, FIG. 
120 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

10 FIG. 120(B) showing a state of data saving/storing; 

FIGS. 121(A) and 121(B) are diagrams for 
illustrating an operation [command processing (5) in 
FIG. 116(A)] according to the second embodiment, FIG. 
121 (A) showing a state of data writing on the magnetic 

15 tape, a real head position and a virtual head position, 
FIG. 121(B) showing a state of data saving/storing; 

FIGS. 122(A) and 122(B) are diagrams for 
illustrating an operation [command processing (6) in 
FIG. 116(A) ] according to the second embodiment, FIG. 

20 122 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 122(B) showing a state of data saving/ storing ; 

FIGS. 123(A) and 123(B) are diagrams for 
illustrating an operation [command processing (7) in 

25 FIG. 116(A) ] according to the second embodiment, FIG. 
123 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position. 
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FIG. 123(B) showing a state of data saving/storing; 

FIGS. 124(A) and 124(B) are diagrams for 
illustrating an operation [command processing (8) in 
FIG. 115(A)] according to the second embodiment, FIG. 
5 124 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 124(B) showing a state of data saving/storing; 

FIGS. 125(A) and 125(B) are diagrams for 
illustrating an operation [command processing (9) in 

10 FIG. 116(A)] according to the second embodiment, FIG. 
125 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 125(B) showing a state of data saving/storing; 

FIGS. 125(A) and 126(B) are diagrams for 

15 illustrating an operation [ command proce s s ing (10) in 
FIG. 116 (A) ] according to the second embodiment, FIG. 
125 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 126(B) showing a state of data saving/storing; 

20 FIGS. 127(A) and 127(B) are diagrams for 

illustrating an operation [command processing (11) in 
FIG. 116(A) ] according to the second embodiment, FIG. 
127 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

25 FIG. 127(B) showing a state of data saving/storing; 

FIGS. 128(A) and 128(B) are diagrams for 
illustrating an operation [command processing (12) in 
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FIG. 116(A) ] according to the second embodiment, FIG. 
128 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 128(B) showing a state of data saving/storing; 
5 FIGS. 129(A) and 129(B) are diagrams for 

illustrating an operation [ comjnand processing (13) in 
FIG, 116(A) ] according to the second embodiment, FIG. 
129(A) showing a state of data writing on the magnetic 
tape , a real head position and a virtual head position, 

10 FIG. 129(B) showing a state of data saving/storing; 

FIGS. 130(A) and 130(B) are diagrams for 
illustrating an operation [ command processing (14) in 
FIG. 116(A) ] according to the second embodiment, FIG. 
130 (A) showing a state of data writing on the magnetic 

15 tape , a real head position and a virtual head position, 
FIG. 130(B) showing a state of data saving/storing; 

FIGS. 131(A) and 131(B) are diagrams for 
illustrating an operation [ command processing (15) in 
FIG. 116(A) ] according to the second embodiment, FIG. 

20 131 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 131(B) showing a state of data saving/storing; 

FIGS. 132(A) and 132(B) are diagrams for 
illustrating an operation [ command proces sing (16) in 

25 FIG. 116(A) ] according to the second embodiment, FIG. 
132 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position. 
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FIG. 132(B) showing a state of data saving/storing; 

FIGS. 133(A) and 133(B) are diagrams for 
illustrating an operation [ command proce s sing (17) in 
FIG. 116(B)] according to the second embodiment, FIG. 
5 133 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 133(B) showing a state of data saving/storing; 

FIGS. 134(A) and 134(B) are diagrams for 
illustrating an operation [command processing (18) in 

10 FIG* 116 (B) ] according to the second embodiment, FIG. 
134 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 134(B) showing a state of data saving/storing; 

FIGS. 135(A) and 135(B) are diagrams for 

15 illustrating an operation [ command proce s sing (19) in 
FIG. 116(B) ] according to the second embodiment, FIG. 
135 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG, 135(B) showing a state of data saving/storing; 

20 FIGS. 136(A) and 136(B) are diagrams for 

illustrating an operation [command processing (20) in 
FIG. 116(B)] according to the second embodiment,. FIG. 
136(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

25 FIG. 136(B) showing a state of data saving/ s to ring ; 

FIGS. 137(A) and 137(B) are diagrams for 
illustrating an operation [command processing (21) in 
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FIG. 116(B) ] according to the second embodiment, FIG. 
137 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 137(B) showing a state of data saving/storing; 
5 FIGS. 138(A) and 138(B) are diagrams for 

illustrating an operation [command processing (22) in 
FIG. 116(B) ] according to the second embodiment, FIG. 
138 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

10 FIG. 138(B) showing a state of data saving/storing; 

FIGS. 139(A) and 139(B) are diagrams for 
illustrating an operation [ command processing (23) in 
FIG- 116 (B) ] according to the second embodiment, FIG. 
139 (A) showing a state of data writing on the magnetic 

15 tape, a real head position and a virtual head position, 
FIG. 139(B) showing a state of data saving/storing; 

FIGS. 140(A) and 140(B) are diagrams for 
illustrating an operation [ command processing (24) in 
FIG. 116(B)] according to the second embodiment, FIG. 

20 140 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG, 140(B) showing a state of data saving/storing; 

FIG. 141 is a diagram showing a state of data 
writing on the magnetic tape, and for illustrating an 

25 example of commands issued from the upper apparatus 
when data is read out from two consecutive files and 
tape operations /emulation operations in response to 
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the commands in the magnetic tape unit according to 
the second embodiment; 

FIGS. 142(A) and 142(B) are diagrams for 
illustrating an operation [command processing (1) in 
5 FIG. 141] according to the second embodiment, FIG. 
142 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 142(B) showing a state of data s aving/s toring ; 

FIGS. 143(A) and 143(B) are diagrams for 

10 illustrating an operation [command processing (2) in 
FIG. 141] according to the second embodiment, FIG. 
143 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 143(B) showing a state of data s aving/ s tor ing ; 

15 FIGS. 144(A) and 144(B) are diagrams for 

illustrating an operation [command processing (3) in 
FIG. 141] according to the second embodiment, FIG. 
144 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

20 FIG, 144(B) showing a state of data saving/storing; 

FIGS. 145(A) and 145(B) are diagrams for 
illustrating an operation [command processing (4) in 
FIG. 141] according to the second embodiment, FIG. 
145 (A) showing a state of data writing on the magnetic 

25 tape, arealheadposition and a virtual head position, 
FIG. 145(B) showing a state of data saving/storing; 

FIGS. 146(A) and 146(B) are diagrams for 
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illustrating an operation [command processing (5) in 
FIG. 141] according to the second embodiment, FIG. 
146(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
5 FIG. 146(B) showing a state of data saving/storing; 

FIGS. 147(A) and 147(B) are diagrams for 
illustrating an operation [command processing (6) in 
FIG. 141] according to the second embodiment, FIG. 
147 (A) showing a state of data writing on the magnetic 

10 tape, a real head position and a virtual head position, 
FIG. 147(B) showing a state of data s aving/ s tor ing ; 

FIGS. 148(A) and 148(B) are diagrams for 
illustrating an operation [command processing (7) in 
FIG. 141] according to the second embodiment, FIG. 

15 148 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 148(B) showing a state of data saving/storing; 

FIGS. 149(A) and 149(B) are diagrams for 
illustrating an operation [command processing (8) in 

20 FIG. 141] according to the second embodiment, FIG. 
149 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 149(B) showing a state of data saving/storing; 
FIGS. 150(A) and 150(B) are diagrams for 

25 illustrating an operation [command processing (9) in 
FIG. 141] according to the second embodiment, FIG. 
150 (A) showing a state of data writing on the magnetic 
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tape, a real head position and a virtual head position, 
FIG. 150(B) showing a state of data saving/storing; 

FIGS. 151(A) and 151(B) are diagrams for 
illustrating an operation [ command processing (10) in 
5 FIG. 141] according to the second embodiment, FIG. 
151 (A) showing a state of data writing on the magnetic 
tape , a real head position and a virtual head position, 
FIG. 151(B) showing a state of data saving/storing; 
FIGS. 152(A) and 152(B) are diagrams for 

10 illustrating an operation [command processing (11) in 
FIG. 141] according to the second embodiment, FIG. 
152 (A) showing a state of data writing on the magnetic 
tape , a real head position and a virtual head position, 
FIG. 152(B) showing a state of data saving/storing; 

15 FIGS. 153(A) and 153(B) are diagrams for 

illustrating an operation [ command proces sing (12) in 
FIG. 141] according to the second embodiment, FIG. 
153 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

20 FIG. 153(B) showing a state of data saving/storing; 

FIGS. 154(A) and 154(B) are diagrams for 
illustrating an operation [command proces sing (13) in 
FIG. 141] according to the second embodiment, FIG. 
154 (A) showing a state of data writing on the magnetic . 

25 tape, a real head position and a virtual head position, 
FIG. 154(B) showing a state of data saving/storing; 

FIGS. 155(A) and 155(B) are diagrams showing 
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a state of data writing on the magnetic tape, and for 
illustrating another example of commands issued from 
the upper apparatus when a multi-file is additionally 
written, and tape operations /emulation operations in 
5 response to the commands in the magnetic tape unit 
according to the second embodiment; 

FIG. 156 is a diagram showing a state of data 
writing on the magnetic tape, and for illustrating 
another example of commands issued from the upper 

10 apparatus when data is read out from two consecutive 
files, and tape opera tions /emulation operations in 
the magnetic tape in response to the commands in the 
magnetic tape unit according to the second embodiment; 

FIGS. 157(A) and 157(B) are diagrams for 

15 illustrating operations [command processing (1) in 
FIG. 156] according to the second embodiment , FIG. 

157 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 157(B) showing a state of data saving/storing; 

20 FIGS. 158(A) and 158(B) are diagrams for 

illustrating operations [command processing (2) in 
FIG. 156] according to the second embodiment, FIG. 

158 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 

25 FIG. 158(B) showing a state of data saving/storing; 

FIGS. 159(A) and 159(B) are diagrams for 
illustrating operations [command processing (3) in 
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FIG. 156] according to the second embodiment, FIG. 
158 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 158(B) showing a state of data saving/ storing ; 
5 FIGS. 160(A) and 160(B) are diagrams for 

illustrating operations [command processing (4) in 
FIG. 156] according to the second embodiment, FIG. 
160 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
10 FIG, 160(B) showing a state of data saving/storing; 

FIGS. 161(A) and 161(B) are diagrams for 
illustrating operations [command processing (5) in 
FIG. 156] according to the second embodiment, FIG. 
161 (A) showing a state of data writing on the magnetic 
15 head, a real head position and a virtual head position, 
FIG. 161(B) showing a state of data s aving/ s t oring ; 

FIGS. 162(A) and 162(B) are diagrams for 
illustrating operations [command processing (6) in 
FIG. 156] according to the second embodiment, FIG. 
20 162 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 162(B) showing a state of data s aving/ s tor ing ; 

FIGS. 163(A) and 163(B) are diagrams for 
illustrating operations [command processing (7) in 
25 FIG. 156] according to the second embodiment, FIG. 
163 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
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FIG. 153(B) showing a state of data s aving/ storing ; 

FIGS. 164(A) and 164(B) are diagrams for 
illustrating operations [command processing (8) in 
FIG. 155] according to the second embodiment, FIG. 
5 154 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 164(B) showing a state of data saving/storing; 

FIGS. 165(A) and 165(B) are diagrams for 
illustrating operations [command processing (9) in 

10 FIG. 156] according to the second embodiment, FIG. 
165 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 165(B) showing a state of data saving/storing; 
FIGS. 166(A) and 166(B) are diagrams for 

15 illustrating operations [command processing (10) in 
FIG. 156] according to the second embodiment, FIG, 
166(A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 166(B) showing a state of data saving/storing; 

20 FIGS. 167(A) and 167(B) are diagrams for 

illustrating operations [command processing ( 11 ) in 
FIG. 156] according to the second embodiment, FIG. 
157 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 

25 FIG. 157(B) showing a state of data saving/storing; 

FIGS. 168(A) and 168(B) are diagrams for 
illustrating operations [command processing (12) in 
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FIG. 156] according to the second embodiment, FIG. 
168 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 168(B) showing a state of data saving/storing; 
5 FIGS. 169(A) and 169(B) are diagrams for 

illustrating operations [command processing (13) in 
FIG. 156] according to the second embodiment, FIG. 
169 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 

10 FIG. 169(B) showing a state of data saving/storing; 

FIGS. 170(A) and 170(B) are diagrams for 
illustrating operations [command processing (14) in 
FIG. 156] according to the second embodiment, FIG. 
170 (A) showing a state of data writing on the magnetic 

15 head, a real head position and a virtual head position, 
FIG. 170(B) showing a state of data s aving/ s tor ing ; 

FIGS. 171(A) and 171(B) are diagrams for 
illustrating operations [command processing (15) in 
FIG. 156] according to the second embodiment, FIG. 

20 171 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position, 
FIG. 171(B) showing a state of data s aving/ storing ; 

FIGS. 172(A) and 172(B) are diagrams for 
illustrating operations [command processing (16) in 

25 FIG. 156] according to the second embodiment, FIG. 
172 (A) showing a state of data writing on the magnetic 
head, a real head position and a virtual head position. 
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FIG. 172(B) showing a state of data s aving/ s tor ing ; 

FIG. 173 is a diagram in which^ when data is 
read out from. two consecutive files as shown in FIG. 
141, a time required for a command processing carried 
5 out applying the method according to the second 

embodiment and executing emulation is compared with 
a time required for the command processing carried out 
applying the known method without executing 
emulation; 

10 FIG. 174 is a diagram in which, when data is 

read out from two consecutive files as shown in FIG. 
156, a time required for a command processing carried 
out applying the method according to the second 
embodiment and executing emulation is compared with 

15 a time required for the command processing carried out 
applying the known method without executing 
emulation; 

FIG. 175 is a block diagram showing a hardware 
structure of a known magnetic tape controller; 
20 FIG. 176 is a diagram showing structures of 

a command buffer and a data buffer and a register for 
XBID for carrying out streaming; 

FIG. 177 is a diagram for illustrating states 
of the command buffer and the data buffer when a read 
25 streaming sequence is executed; 

FIG. 178 is a diagram for illustrating states 
of the command buffer and the data buffer when the read 
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streaming sequence is executed; 

FIG. 179 is a diagram for illustrating states 
of the command buffer and the data buffer when a write 
streaming sequence is executed; 
5 FIG. 180 is a diagram for illustrating states 

of the command buffer and the data buffer when the 
write streaming sequence is executed; 

FIG. 181 is a diagram for illustrating states 
of the command buffer and the data buffer when a 
10 command sequence other than the read command sequence 
and the write command sequence is executed; 

FIG. 182 is a diagram for illustrating states 
of the command buffer and the data buffer when the 
command sequence other than the read command sequence 
15 and the write command sequence is executed; 

FIG. 183 is a flowchart for illustrating a 
command processing (idle process) by a format 
controller in a known magnetic tape controller; 

FIG. 184 is a flowchart for illustrating a 
20 command processing (read process) by the format 

controller in the known magnetic tape controller; 

FIG. 185 is a diagram in which a part of the 
flowchart shown in FIG. 184 is tabulated in order to 
illustrate the command process (read process) by the 
25 format controller in the known magnetic tape 
controller; 

FIG. 186 is a flowchart for illustrating a 
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command processing (read backward process) by the 
format controller in the known magnetic tape 
controller; 

FIG. 187 is a diagram in which a part of the 
5 flowchart shown in FIG. 186 is tabulated in order to 
illustrate the command processing (read backward 
process) by the format controller in the known 
magnetic tape controller; 

FIG. 188 is a flowchart for illustrating a 
10 command processing (write process) by the format 
controller in the known magnetic tape controller; 

FIG. 189 is a diagram in which a part of the 
flowchart shown in FIG. 188 is tabulated in order to 
illustrate the command processing (write process) by 
15 the format controller in the known magnetic tape 
controller; 

FIG. 190 is a flowchart for illustrating a 
command processing (back space block process) by the 
format controller in the known magnetic tape 
20 controller; 

FIG. 191 is a diagram in which a part of the 
flowchart shown in FIG. 190 is tabulated in order to 
illustrate the command processing (back space block 
process) by the format controller in the known 
25 magnetic tape controller; 

FIG. 192 is a flowchart for illustrating a 
command processing (back space file process) by the 
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format controller in the known magnetic tape 
controller ; 

FIG. 193 is a diagram in which a part of the 
flowchart shown in FIG. 192 is tabulated in order to 
5 illustrate the command processing (back space file 
process) by the format controller in the known 
magnetic tape controller; 

FIG. 194 is a flowchart for illustrating a 
command processing (forward space block process) by 
10 the format controller in the known magnetic tape 
controller; 

FIG. 195 is a diagram in which a part of the 
flowchart shown in FIG. 194 is tabulated in order to 
illustrate the command processing (forward space 
15 block process) by the format controller in the known 
magnetic tape controller; 

FIG. 195 is a flowchart for illustrating a 
command proce s sing ( forward space file proce ss ) by the 
format controller in the known magnetic tape 
20 controller; 

FIG. 197 is a diagram in which a part of the 
flowchart shown in FIG, 196 is tabulated in order to 
illustrate the command processing (forward space file 
process) by the format controller in the known 
25 magnetic tape controller; 

FIG. 198 is a flowchart for illustrating a 
command- proces sing (write tape mark process) by the 
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format controller in the known magnetic tape 
controller ; 

FIG. 199 is a diagram in which a part of the 
flowchart shown in FIG. 198 is tabulated in order to 
5 illustrate the command processing (write tape mark 
process) by the format controller in the known 
magnetic tape controller; 

FIGS. 200 (A) and 200(B) are diagrams showing 
a state of data writing on the magnetic tape, and for 
10 illustrating commands issued from an upper apparatus 
when a multi-file is additionally written, and tape 
operations in response to the commands in the magnetic 
tape unit; 

FIG. 201 is a diagram showing a state of data 
15 writing on the magnetic tape, and for illustrating 
command issued from the upper apparatus when data is 
read out from two consecutive files, and tape 
operations in response to the commands in the magnetic 
tape unit; 

20 FIGS. 202(A) through 202(1) are diagrams for 

illustrating emulation status (ES) in a method for 
controlling a magnetic tape unit according to a third 
embodiment of this invention; 

FIG. 203 is a diagram for illustrating main 
25 transition of the emulation status (ES) according to 
the third embodiment; 

FIGS. 204 and 205 are diagrams in which a part 



87 



of a read process in Pattern 1 by a control unit in 
an interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

5 FIGS. 206 and 207 are diagrams in which a part 

of a read process in Pattern 2 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

10 FIGS. 208 and 209 are diagrams in which a part 

of a read process in Pattern 3 by the control unit in 
the - inter face converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

15 FIGS. 210 and 211 are diagrams in which a part 

of a read process in Pattern 4 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

20 FIG. 212 is a diagram in which a part of a read 

backward process in Pattern 1 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

25 FIG. 213 is a diagram in which a part of a read 

backward process in Pattern 2 by the control unit in 
the interface converting apparatus according to the 
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third embodiment is tabulated in order to illustrate 
the same; 

FIG. 214 is a diagram in which a part of a read 
backward process in Pattern 3 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 215 is a diagram in which a part of a read 
backward process in Pattern 4 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIGS. 216 and 217 are diagrams in which a part 
of a write process in Pattern 1 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIGS. 218 and 219 are diagrams in which a part 
of a write process in Pattern 2 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIGS. 220 and 221 are diagrams in which a part 
of a read backward process in Pattern 3 by the control 
unit in the interface converting apparatus according 
to the third embodiment is tabulated in order to 
illustrate the same ; 
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FIGS. 222 and 223 are diagrams in which a part 
of a read backward process in Pattern 4 by the control 
unit in the interface converting apparatus according 
to the third embodiment is tabulated in order to 
5 illustrate the same; 

FIG. 224 is a diagram in which a part of a back 
space block process in Pattern 1 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
10 the same; 

FIG. 225 is a diagram in which a part of a back 
space block process in Pattern 2 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
15 the same; 

FIG. 226 is a diagram in which a part of a back 
space block process in Pattern 3 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
20 the same ; 

FIG. 227 is a diagram in which a part of a back 
space block process in Pattern 4 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
25 the same; 

FIG. 228 is a diagram in which a part of a back 
space file process in Pattern 1 by the control unit 
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in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 229 is a diagram in which a part of a back 
5 space file process in Pattern 2 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 230 is a diagram in which a part of a back 
10 space file process in Pattern 3 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 231 is a diagram in which a part of a back 
15 space file process in Pattern 4 by the control unit 
in the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same ; 

FIGS. 232 and 233 are diagrams in which a part 
20 of a forward space block process in Pattern 1 by the 
control unit in the interface converting apparatus 
according to the third embodiment is tabulated in 
order to illustrate the same; 

FIGS. 234 and 235 are diagrams in which a part 
25 of a forward space block process in Pattern 2 by the 
control unit in the interface converting apparatus 
according to the third embodiment is tabulated in 
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order to illustrate the same; 

FIGS. 236 and 237 are diagrams in which a part 
of a forward space block process in Pattern 3 by the 
control unit in the interface converting apparatus 
5 according to the third embodiment is tabulated in 
order to illustrate the same; 

FIGS- 238 and 239 are diagrams in which a part 
of a forward space block process in Pattern 4 by the 
control unit in the interface converting apparatus 
10 according to the third embodiment is tabulated in 
order to illustrate the same; 

FIGS. 240 and 241 are diagrams in which a part 
of a forward space file process in Pattern 1 by the 
control unit in the interface converting apparatus 
15 according to the third embodiment is tabulated in 
order to illustrate the same; 

FIGS, 242 and 243 are diagrams in which a part 
of a forward space file process in Pattern 2 by the 
control unit in the interface converting apparatus 
20 according to the third embodiment is tabulated in 
order to illustrate the same; 

FIG. 244 and 245 are diagrams in which a part 
of a forward space file process in Pattern 3 by the 
control unit in the interface converting apparatus 
25 according to the third embodiment is tabulated in 
order to illustrate the same; 

FIGS. 246 and 247 are diagrams in which a part 
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of a forward space file process in Pattern 4 by the 
control unit in the interface converting apparatus 
according to the third embodiment is tabulated in 
order to illustrate the same; 

FIG. 248 is a diagram in which a part of a write 
tape mark process in Pattern 1 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 249 is a diagram in which a part of a write 
tape mark process in Pattern 2 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG- 250 is a diagram in which a part of a write 
tape mark process in Pattern 3 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIG. 251 is a diagram in which a part of a write 
tape mark process in Pattern 4 by the control unit in 
the interface converting apparatus according to the 
third embodiment is tabulated in order to illustrate 
the same; 

FIGS. 252(A) and 252(B) are diagrams showing 
a state of data writing on the magnetic tape, and for 
illustrating an example of commands issued from the 
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upper apparatus when a multi-file is additionally 
written, and tape operations /emulation operations in 
response to the commands in the magnetic tape unit 
according to the third embodiment; 
5 FIGS. 253(A) and 253(B) are diagrams for 

illustrating an operation [command processing (1) in 
FIG- 252(A)] according to the third embodiment, FIG. 
253 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

10 FIG. 253(B) showing a state of data saving/storing; 

FIGS. 254(A) and 254(B) are diagrams for 
illustrating an operation [command processing (2) in 
FIG. 252(A)] according to the third embodiment, FIG. 
254 (A) showing a state of data writing on the magnetic 

15 tape, a real head position and a virtual head position, 
FIG. 254(B) showing a state of data saving/storing; 

FIGS. 255(A) and 255(B) are diagrams for 
illustrating an operation [command processing (3) in 
FIG. 252(A)] according to the third embodiment, FIG. 

20 255 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 255(B) showing a state of data saving/storing; 

FIGS. 256(A) and 256(B) are diagrams for 
illustrating an operation [command processing (4) in 

25 FIG, 252(A)] according to the third embodiment, FIG. 
256(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position. 
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FIG. 256(B) showing a state of data saving/storing; 

FIGS. 257(A) and 257 (B) are diagrams for 
illustrating an operation [command processing (5) in 
FIG. 252(A)] according to the third embodiment, FIG. 
5 257 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 257(B) showing a state of data saving/storing; 

FIGS. 258(A) and 258(B) are diagrams for 
illustrating an operation [command processing (6) in 
10 FIG. 252(A)] according to the third embodiment, FIG. 

258 (A) showing a state of data writing on the magnetic 
tape, a real headposition and a virtual head position, 
FIG. 258(B) showing a state of data s aving/ s t or ing ; 

FIGS. 259(A) and 259(B) are diagrams for 
15 illustrating an operation [command processing (7) in 
FIG- 252(A)] according to the third embodiment, FIG. 

259 (A) showing a state of data writing on the magnetic 
tape, a real headposition and a virtual head position, 
FIG. 259(B) showing a state of data saving/storing; 

20 FIGS. 260(A) and 260(B) are diagrams for 

illustrating an operation [command processing (8) in 
FIG. 252(A)] according to the third embodiment, FIG. 
260 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

25 FIG. 260(B) showing a state of data saving/storing; 

FIGS. 261(A) and 261(B) are diagrams for 
illustrating an operation [command processing (9) in 
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FIG. 252(A)] according to the third embodiment, FIG. 
261 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG, 261(B) showing a state of data saving/storing; 

FIGS, 262(A) and 262(B) are diagrams for 
illustrating an operation [ command proce s s ing (10) in 
FIG. 252(A)] according to the third embodiment, FIG. 
262 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG, 262(B) showing a state of data saving/storing; 

FIGS. 263(A) and 263(B) are diagrams for 
illustrating an operation [command processing (11) in 
FIG. 252(A)] according to the third embodiment, FIG. 

263 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG- 263(B) showing a state of data s aving/ s tor ing ; 

FIGS. 264(A) and 264(B) are diagrams for 
illustrating an operation [ command proces sing (12) in 
FIG. 252(A)] according to the third embodiment, FIG. 

264 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 264(B) showing a state of data saving/storing; 

FIGS. 265(A) and 265(B) are diagrams for 
illustrating an operation [command processing (13) in 
FIG. 252(A)] according to the third embodiment, FIG. 
265 (A) showing a state of data writing on the magnetic 
tape, arealheadpositionandavirtualheadposition. 



96 



FIG. 265(B) showing a state of data saving/storing; 

FIG. 266(A) and 266(B) are diagrams for 
illustrating an operation [ command proces sing (14) in 
FIG. 252(A)] according t the third embodiment, FIG. 
5 266 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 266(B) showing a state of data saving/storing; 

FIGS. 267(A) and 267(B) are diagrams for 
illustrating an operation [command processing (15) in 

10 FIG. 252(A)] according to the third embodiment, FIG. 
267 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG- 267(B) showing a state of data saving/storing; 
FIGS. 268(A) and 268(B) are diagrams for 

15 illustrating an operation [ command proce s sing (16) in 
FIG. 252(A)] according to the third embodiment, FIG. 
268 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 268(B) showing a state of data saving/storing; 

20 FIGS. 269(A) and 269(B) are diagrams for 

illustrating an operation [ command proce s sing (17) in 
FIG. 252(B)] according to the third embodiment, FIG. 
269(A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 

25 FIG. 269(B) showing a state of data saving/storing; 

FIGS. 270(A) and 270(B) are diagrams for 
illustrating an operation [ command proce s sing (18) in 
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FIG. 252(B)] according to the third embodiment, FIG. 
270 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 270(B) showing a state of data saving/storing; 

FIGS. 271(A) and 271(B) are diagrams for 
illustrating an operation [ command proces sing (19) in 
FIG. 252(B)] according to the third embodiment, FIG. 
271 (A) showing a state of data writing on the magnetic 
tape, a real head position and a virtual head position, 
FIG. 271(B) showing a state of data saving/storing; 

FIGS. 272(A) and 272(B) are diagrams for 
illustrating an operation [command processing (20) in 
FIG. 252(B)] according to the third embodiment, FIG. 
272 (A) showing a state of data writing on the magnetic 
tape, arealheadpositionandavirtualheadposition, 
FIG. 272 (B) showing a state of data saving/ s to ring ; 

FIGS. 273 (A) and 273(B) are diagrams showing 
a state of data writing on the magnetic tape, and for 
illustrating another example of commands issued from 
the upper apparatus when a multi-file is additionally 
written, and tape operations /emulation operations in 
response to the commands in the magnetic tape unit 
according to the third embodiment; 

FIG. 274 is a diagram in which, when a 
multi-file is additionally written as shown in FIGS. 
252(A) and 252(B), a time required for a command 
processing carried out applying the method according 
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to the third embodiment and executing emulation is 
compared with a time required for the command 
processing carried out applying the known method 
without executing emulation; and 

FIG. 275 is a diagram in which, when a 
multi-file is additionally written as shown in FIGS. 
273(A) and 273(B), a time required for a command 
processing carried out applying the method according 
to the third embodiment and executing emulation is 
compared with a time required for the command 
processing carried out applying the known method 
without executing emulation. 

FIGS. 276(A) through 276(C) are diagrams for 
illustrating a modification of the method for 
controlling a magnetic tape unit according to the 
second embodiment of this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, description will be made of 
embodiments of this invention referring to the 
drawings . 

[1] Description of a First Embodiment 

[1-1] Basic Structure 

FIG. 1 is a block diagram showing a hardware 
structure of a magnetic tape controller to which a 
method for controlling a magnetic tape unit according 
to a first embodiment of this invention is applied. 



99 



FIG. 2(A) is a diagram showing structures of a command 
buffer and a data buffer, and a register for XBID 
according to the first embodiment. FIG, 2(B) is a 
diagram showing structures of save areas and control 
5 areas in a RAM according to the first embodiment. 

As shown in FIGS. 1 and 2(A), hardware of the 
magnetic tape controller (MTC) 10 according to the 
first embodiment has almost a similar structure to 
that described above with reference to, FIGS. 175 and 
10 176. Like reference characters designate like or 
corresponding parts in FIGS. 175 and 176, detailed 
descriptions of which are thus omitted. 

According to this embodiment, when a CPU 
(command issuing apparatus, host computer, upper 
15 apparatus) 20 has an access to a magnetic tape MT (MTU 
30) through the MTC 10 having a command buffer 16 and 
a data buffer 17, the MTC 10 so controls as to carry 
out a read/write process between the CPU 20 and the 
data buffer 17 and a read/write process between the 
20 data buffer 17 and the magnetic tape MT (MTU 30) 
asynchronously, thereby performing the above- 
described streaming process while referring to FIGS. 
177 through 182. 

On the magnetic tape MT according to this 
25 embodiment, data is stored in the multi-file form, as 
well. Namely, the MTU 30 successively writes a 
plurality of files on the magnetic tape MT or 
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successively reads out a plurality of files recorded 
on the magnetic tape MT . 

On the magnetic tape MT according to this 
embodiment, the first tape mark TM-a is written after 
5 the last data block (data 1 in the drawings) of a file 
as shown in FIG. 3(B), the first end-of-file label 
(hereinafter abbreviated as EOFl) and the second 
end-of-file label (hereinafter abbreviated as EOF2 ) 
are successively written after the first tape mark 

10 TM-a as shown in FIGS. 3(C) and 3(D), and the second 
tape mark TM-b is written after EOF 2 as shown in FIG. 
3(E). After that, if the file is the last on the 
magnetic tape MT, the third tape mark TM-c is further 
written after the second tape mark TM-b, as shown in 

15 FIG. 3 (F) . When the next file is additionally written 
after the file, the third tape mark TM-c is overwritten 
with two headers (HDR 1, HDR 2), and the two headers 
(HDRl, HDR2) are written, as shown in FIG. 20, for 
example , 

20 According to this embodiment, the CPU 20 

issues various commands so as to read at least either 
EOFl or E0F2 in order to recognize a position of the 
head relative to the magnetic tape MT in the MTU 30 
in the close/open process for a file recorded as above 

25 on the magnetic tape TM . 

According to this embodiment, no modi f icat ion 
is made on both the hardware and software of the MTU 
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30 and the CPU 20, but modification is made on only 
firmware of the MTC 10. 

Note that the MTC 10 according to this 
embodiment is provided with a RAM 18 accessible from 
an HIC 14 and an FMT 15. In the RAM 18, there are newly 
secured six areas 18a through 18f, as shown in FIG. 
2(B). 

The area 18a is a control area for monitoring 
a state of emulation to be described later, which being 
an area in which emulation status (ES; 0 to 6) to be 
described later is held. 

The area 18b is a control area for monitoring 
a virtual position of the head (virtual head position) 
relative to the magnetic tape MT when the emulation 
to be described later is executed, which being an area 
in which an emulation pointer (EP; -4 to +1) to be 
described later is held. 

The area 18c is a save area (Save Data Area 
1: SDTl) for saving EOFl when EOFl is detected during 
a real operation of the MTU 30. The area 18d is a save 
area (Save Length Area 1: SLNl) for saving a block 
length of the EOFl. 

The area 18e is a save area (Save Data Area 
2: SDT2) for saving E0F2 when the E0F2 is detected 
during a real operation of the MTU 30. The area 18f 
is a save area (Save Length Area 2: SLN2) for saving 
a block length of the E0F2 . 
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[1-2] Control Method according to the First 
Embodiment 

Hereinafter, description will be made of a 
method for controlling a magnetic tape unit according 
to the first embodiment of this invention with 
reference to FIGS. 3 through 66. 
[1-2-1] Basic Operation 

First, description will be briefly made of a 
basic operation in the method according to the first 
embodiment. According to the first embodiment, in 
the open process for a file recorded on the magnetic 
tape MT, the MTC 10 fixes a position of the head 
(hereinafter referred to as a real head position) 
relative to the magnetic tape MT at a predetermined 
position [to be described later with reference to FIG. 
3 (E) ] in the MTU 30, and carries out emulation in which 
a tape operation in response to a command from the CPU 
20 is assumed to be virtually executed in the MTU 30 
when receiving the command without making the MTU 30 
carry out a real tape operation. 

At this time, if EOFl or E0F2 is read by the 
MTU 30 in response to an RD command from the CPU 20 
in the close process for a file, the EOFl or the EOF2 
is saved in the save area 18c or 18e in the RAM 18. 
When an RD command directing a reading of the EOFl or 
the E0F2 is issued from the CPU 20 in the open process 
for the file, the EOFl or the E0F2 is read out from 
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the save area 18c or 18e in response to the RD command, 
and transferred to the CPU 20. 

When EOFl or E0F2 is written by the MTU 30 in 
response to a WR command from the CPU 20 in the closing 
process for the file, the EOFl or the E0F2 is saved 
in the save area 18c or 18e in the RAM 18. When an 
RD command directing a reading of the EOFl or the E0F2 
is issued from the CPU 20 in the opening process for 
the file, the EOFl or the E0F2 is read out from the 
save area 18c or 18e in response to the RD command, 
and transferred to the CPU 20. 

Further, when either EOFl or EOF2 is skipped 
by the MTU 30 in response to an SP command or an FSPF 
command from the CPU 20 in the closing process for the 
file, the MTU 30 is made to carry out a real read 
operation to really read the EOF1/EOF2, and the read 
E0F1/E0F2 is saved in the save area 18c or 18e in the 
RAM 18. When an RD command directing a reading of the 
EOFl or E0F2 is issued from the CPU 20 in the open 
process for the file, the EOFl or the E0F2 is read out 
from the save area 18c or 18e in response to the RD 
command, and transferred -to the CPU 20. 
[1-2-2] Emulation Status 

Next,- description will be made of emulation 
status (hereinafer abbreviated as ES ) according to the 
first embodiment with reference to FIGS. 3(A) through 
3 (G) . 
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Described here are a relation between a value 
of ES held in the control area 18a in the RAM 18 and 
a real position of the head (a real head position; XBID 
to be stored in the register 15a of the FMT 15) relative 
5 to the magnetic tape MT, and a relation between a 
virtual head position (a virtual position of the head 
relative to the magnetic tape MT) that can be assumed 
when emulation is executed at each ES and a value of 
an emulation pointer (hereinafter abbreviated as EP) 

10 to be held in the control area 18b in the RAM 18 
correspondingly to the virtual head position. 
Incidentally, a black triangle indicates a real head 
position, whereas a white triangle indicates a virtual 
head position in FIGS. 3(A) through 3(G). 

15 FIG. 3(A) shows a state at the time that ES = 0 

(initial state) . As shown in FIG. 3 (A) , the state at 
the time that ES = 0 is a state in which a reading or 
a writing of an arbitrary data block (data 1 in the 
drawings) on the magnetic tape MT is completed, and 

20 a real head position relative to the magnetic tape MT 
is immediately after the data block. The real head 
position at the time that ES=0 (hereinafter referred 
to as XBID) is assumed to be n (BID of the arbitrary 
data block) . At this time, a value of EP takes only 

25-4. 

FIG. 3(B) shows a state at the time that ES = 1. 
As shown in FIG. 3(B), the state at the time that ES = 1 



105 



is a state in which the first tape mark TM-a is detected 
or written, and the real head position is immediately 
after the first tape mark TM-a. XBID at the time that 
ES = 1 is n + 1. At this time, a value of EP takes only 
-3 . 

FIG. 3(C) shows a state at the time that ES = 2 . 
As shown in FIG. 3 (C) , the state at the time that ES = 2 
is a state in which EOFl is detected or written, and 
the real head position is immediately after EOFl. 
XBID at the time that ES = 2 is n + 2 . At this time, a 
value of EP takes only -2. 

FIG. 3(D) shows a state at the time that ES = 3 . 
As shown in FIG. 3 (D) , the state at the time that ES = 3 
is a state in which EOF 2 is detected or written, and 
the real head position is immediately after E0F2 . 
XBID at the time that ES = 3 is n + 3 . At this time, a 
value of EP takes only -1. 

FIG. 3(E) shows a state at the time that ES = 4 . 
As shown in FIG. 3 (E) , the state at the time that ES = 4 
is a state in which the second tape mark TM-b is 
detected or written, and the real head position is 
immediately after the second tape mark TM-b. XBID at 
the time that ES = 4 is n+4. At this time, a value of 
EP can take five values, -4, -3, -2, -1 and 0. 

FIG. 3(F) shows a state at the time that ES = 5 . 
As shown in FIG, 3 (F) , the state at the time that ES = 5 
is a state in which the third tape mark TM-c is detected 
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or written, and the real head position is immediately 
after the third tape mark TM-c. XBID at the time that 
ES = 5 is n + 5. At this time, a value of EP takes only 
+ 1 . 

5 FIG. 3(G) shows a state at the time that ES=6. 

As shown in FIG, 3 (G) , the state at the time that ES = 6 
is a state in which the third tape mark TM-c is detected 
or written, and the real head position is between the 
second tape mark TM-b and the third tape mark TM-c. 
10 XBID at the time that ES = 6 is n + 4 . At this time, a 
value of EP can take six values, -4, -3, -2, -1, 0 and 
+ 1 . 

According to this embodiment, emulation is 
executed when the real head position is immediately 

15 after the second tape mark TM-b, as shown in FIGS .3(E) 
and 3(G) . A predetermined position at which the head 
is fixed when the emulation is executed is set to a 
position immediately after the second tape mark TM-b. 
A virtual head position used in the emulation, i.e., 

20 a value of EP, is managed as a relative position of 
the head relative to the predetermined position. 
Namely, a value of EP takes 0 when the virtual head 
position is immediately after the second tape mark 
TM-b. A value of EP is subtracted 1 therefrom when 

25 the virtual head position is moved backward by one EOF 
or one take mark, while added 1 thereto when the 
virtual head position is moved forward by one EOF or 



107 



one tape mark. 
[1-2-3] Command Processing 

The idle process by the FMT 15 is similar to 
the idle process described above with reference to FIG. 
183, detailed descriptions of which are thus omitted. 
When being directed the command processing by the HIC 
14, the FMT 15 takes a branched route to or shifts to 
a command processing (cf . Steps S24 to S30 in FIG. 183) 
corresponding to a type of the command directed by the 
HIC 14, in the idle process. In each command 
processing, the FMT 15 executes a control according 
to flowcharts or control tables (control matrices) 
shown in FIGS. 4 through 19. 

Before explaining each command processing, 
distinctive operations ® through © of the method 
according to the first embodiment will be described: 
In processes AlO to ABO in the command processing, 
the FMT 15 determines which a real operation or 
emulation is carried out in the MTU 30 on the basis 
of a value of ES and a value of EP held in the control 
areas 18a and 18b, respectively, in the RAM 18, and 
controls the MTO 30 according to a result of the 
determination, as will be described later. At this 
time, when the real operation is carried out, a value 
of the real head position XBID held in the register 
15a is updated. 

(D If a virtual head position differs from a real head 
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position when the MTU 30 carries out a real operation 
in response to a command, a position of the re- 
positioned head is calculated by adding a relative 
position EP to the real head position XBID, and the 
5 head is repositioned at the above relative position 
in the MTU 30. After that, the MTU 30 performs a 
mechanical operation in response to the command, and 
a value of XBID in the register 15a is updated. 
Incidentally, a value of the real head position XBID 

10 to which the relative position EP should be added takes 
n+4 shown in FIG. 3(E) or 3(G) at this time. 
(3) When emulation is executed, the MTU 30 neither 
performs a mechanical operation nor updates a value 
of XBID in the register 15a, but reports a value 

15 obtained by adding the relative position EP to the real 
head position XBID as a present head position to the 
CPU 20 via the HIC 14. At this time, a value of the 
real head position XBID to which the relative position 
EP should be added takes n + 4 as shown in FIG. 3(E) or 

20 3 (G) , as well . 

® In processes BIO to B80 in the command processing, 
the FMT 15 updates ES and EP in the RAM 18 according 
to a command and a type of a data block that should 
be an object of the command processing, as will be 
25 described later. The ES and EP updated are used by 
the FMT 15 when a direction to carry out the next 
command processing is received from the HIC 14. 
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(D In processes BIO, B30, B60 and B70 in the command 
processing, if it is determined that a data block that 
should be an object of a the processing is EOFl or E0F2 
when the RD process, the WR process, the SP process 
5 and the FSPF process involving a real operation of the 
MTU 30 is executed, the FMT 15 stores not only the data 
block in the save area 18c or 18e in the RAM 18,- but 
also a block length of the data block in the save area 
18d or 18f in the RAM 18. If emulation is executed 
10 in the RD process in response to an RD command when 
the open process for a file is carried out, for example, 
the FMT 15 stores the data block (EOFl or E0F2) in the 
save area 18c or 18e in the data buffer 17 as data read 
out from the magnetic tape MT . 

15 (D In processes CI to C3 in the command processing, 
the FMT 15 registers a block ID (BID), a data buffer 
pointer (BPNT) and a block length (BLEN) updated in 
the processes BIO to B30 in the FQL 16-4, updates a 
command pointer (queue pointer) in the FQP 16-3 and 

20 updates a data buffer pointer when carrying out the 
RD process, the RB process and the WR process. In 
processes C4 to C8 in the command processing, the FMT 
15 registers BID in the FQL 16-4 and updates a command 
pointer (queue pointer) in the FQP 16-3 when executing 

25 the BSP process, the BS PF pr oce s s , the SP pr oce s s , the 
FSPF process and the WTM process. Incidentally, the 
processes CI through C8 according to the first 
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embodiment are basically similar to those described 
above with reference to FIGS. 184 through 199. 
[1-2-3-1] RD (Read) Process 

FIG. 4 is a flowchart for illustrating the RD 
process by the FMT 15 in the MTC 10 according to the 
first embodiment. FIG. 5 is a diagram in which a part 
(processes AlO and BIO) of the flowchart shown in FIG. 
4 is tabulated in order to explain the RD process in 
more detail. 

As shown in FIG. 4, in the RD process by the 
FMT 15, the process AlO, the process BIO and the 
process CI are repeatedly carried out until the 
streaming is stopped (until judged YES at Step S35) . 
The process CI is similar to that described above with 
reference to FIGS. 184 and 185, detailed descriptions 
of which are thus omitted. Hereinafter, the process 
AlO and the process BIO will be described in. detail 
with reference to a control table (control matrix) 
shown in FIG . 5 . 

In the process AlO, the FMT 15 refers to RAM 
18 to recognize a value of ES and a value of EP, When 
recognizing that ES = 0 and EP=-4 [cf* FIG. 3(A)], the 
FMT 15 malces the MTU 30 really execute a read operation 
(real READ) , and adds 1 to a value of the real head 
position XB ID in the register 15a. In the process BIO, 
the FMT 15 determines whether the a type of a data block 
read by the MTU 30 is a tape marlc (hereinafter 
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abbreviated as TM) or any other. When determining 
that a type of the data block is TM, the FMT 15 updates 
ES to ^^1" in the RAM 18, updates EP to ^^-3", and sets 
^^1" to TM flag, ^^0" to BLEN and ^^XBID" to BID in the 
5 FQL 16-4 (process ID = 1000) . When determining that 
the data block is other than TM in the process BIO, 
the FMT 15 holds ES = 0 and EP=-4 in the RAM 18, and sets 
"0" to TM flag, ^^LEN (block length of the data block)" 
to BLEN and "XBID" to BID in the FQL 16-4 (process ID 
10 = 1001) . 

When recognizing ES=1 and EP=-3 [cf. FIG. 
3(B)], the FMT 15 makes the MTU 30 really execute the 
read operating (real READ), and adds 1 to a value of 
the real head position XBID in the register 15a. In 

15 the process BIO, the FMT 15 determines which one the 
type of the data block read in the MTU 30 is of EOF, 
TM or any other. When determining that the data block 
is EOF, the FMT 15 updates ES to 2" and EP to ^^-2" 
in the RAM 18, and sets ^^0" to TM flag, LEN" to BLEN 

20 and ^^XBID" to BID in the FQL 16-4. The FMT 15 saves 
EOF (EOFl) read out from the magnetic tape MT in the 
save area (SDTl) in the RAM 18, and saves a block length 
LEN of the EOF in the save area (SLNl) in the RAM 18 
(process ID = 1100) . When determining that the data 

25 block is TM in the process BIO, the FMT 15 holds ES = 1 
and EP=-3 in the RAM 18, and sets 1" to TM flag, '"0" 
to BLEN and '"XBID" to BID in the FQL 16-4 (process ID 
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= 1101). When determining that the data block is 
other than EOF and TM in the process BIO, the FMT 15 
updates ES to "0" and EP to ^^-4" in the RAM 18, and 
sets "'0" to TM flag, ^^LEN" to BLEN and "^XBID" to BID 
in the FQL 16-4 (process ID = 1102). 

When recognizing that ES=2 and EP=-2 in the 
process AID [cf. FIG. 3(C)], the FMT 15 makes the MTU 
30 really carry out the read operation (real READ) , 
and adds 1 to a value of the real head position XBID 
in the register 15a. In the process BIO, the FMT 15 
determines which one the type of a data block read by 
the MTU 30 is of EOF, TM or any other . When determining 
that the data block is EOF, the FMT updates ES to "3" 
and EP to ^^-1" in the RAM 18, and sets 0" to TM flag, 
"^LEN" to BLEN and ^^XBID" to BID in the FQL 16-4. 
Further, the FMT 15 saves EOF (E0F2) read out from the 
magnetic tape MT to the data buffer 17 in the save area 
(SDT2) 18e in the RAM 18, and saves a block length LEN 
of the EOF in the save area (SLN2) 18f in the RAM 18 
(process ID = 1200) . When determining that the data 
block is TM in the process BIO, the FMT 15 updates EP 
to '"1" and EP to ^^-3" in the RAM 18, and sets "1" to 
TM flag, ^"0" to BLEN and "'XBID" to BID in the FQL 16-4 
(process ID = 1201) . When determining that the data 
block is other than EOF and TM in the process BIO, the 
FMT 15 updates ES to "0" and EP to ^^-4" in the RAM 18, 
and sets "'0" to TM flag, ''^LEN" to BLEN and '"XBID" to 
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BID in the FQL 16-4 (process ID = 1202). 

When recognizing that ES = 3 and EP =-1 in the 
process AlO [cf. FIG. 3(D)], the FMT 15 makes the MTU 
30 really carry out the read operation (real READ), 
5 and adds 1 to a value of the real head position XBID 
in the register 15a. In the process BIO, the FMT 15 
determines whether the type of a data block read by 
the MTU 30 is TM or any other. When determining that 
the data block is TM, the FMT 15 updates ES to ^M" and 

10 EP to ^^0" in the RAM 18, and sets 1" to TM flag, " 0" 
to BLEN and "^XBID" to BID in the FQL 16-4 (process ID 
= 1300) . When determining in the process BIO that the 
data block is other than TM, the FMT 15 updates ES to 
"0" and EP to ^^-4" in the RAM 18, and sets "0" to TM 

15 flag, ^^LEN" to BLEN and ^^XBID" to BID in the FQL 16-4 
(process ID = 1301) . 

When recognizing that ES=4 and EP=-4 in the 
process AlO [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 

20 updates EP to "-3" while holding ES at a value of "4" 
in the RAM 18, and sets ^U" to TM flag, ^^0" to BLEN 
and ^^XBID + EP" to BID in the FQL 16-4 (process ID = 
1400) . 

When recognizing that ES=4 and EP=-3 in the 
25 process AlO [cf. FIG. 3(E)], the FMT 15 executes 

emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to ^^-2" while holding ES at a value of 
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^M" in the RAM 18, writes EOFl saved in the save area 
(SDTl) 18c in the RAM 18 into the data buffer 17, and 
sets "0" to TM flag, ^^SLNl (block length of EOFl saved 
in the save area 18d in the RAM 18) to BLEN. and 
5 "XBID + EP" to BID in the FQL 16-4 (process ID = 1410) . 

When recognizing that ES=4 and EP=-2 in the 
process AlO [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to ^^-l" while holding ES at a value of 

10 "4" in the RAM 18, writes E0F2 saved in the save area 
(SDT2) 18e in the RAM 18 into the data buffer 17, and 
sets ^^0" to TM flag, "SLN2 (block length of E0F2 saved 
in the save area 18f in the RAM 18) to BLEN and 
^^XBID + EP" to BID in the FQL 16-4 (process ID = 1420) . 

15 When recognizing that ES = 4 and EP=-1 in the 

process AlO [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to ^^0" while holding ES at a value of 
"4" in the RAM 18, and sets 1" to TM flag, ^^0" to BLEN 

20 and ^^XBID + EP" to BID in the FQL 16-4 (process ID = 
1430) . 

When recognizing that ES = 4 and E-P = 0 in the 
process AlO [cf . FIG. 3(E)], the FMT 15 makes the MTU 
30 really carry out the read operation (real READ), 
25 and adds 1 to a value of the real head position XBID 
in the register 15a- In the process BIO, the FMT 
determines which type of a data block read by the MTU 
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30 is EOF, TM or any other. When determining that the 
data block is EOF, the FMT 15 updates ES to ^^2" and 
EP to "-2" in the RAM 18, and sets ^^0" to TM flag and 
^^XBID" to BID in the FQL 16-4. Further, the FMT 15 
5 saves EOF (EOFl) read out from the magnetic tape MT 
to the data buffer 17 in the save area (SDTl) 18c in 
the RAM 18 and a block length LEN of the EOF in the 
save area (SLNl) in the RAM 18 (process ID = 1440) . 
When determining that the data block is TM in the 

10 process BIO, the FMT 15 updates ES to 5" and EP to 
^^+1" in the RAM 18, and sets "1" to TM flag and ^"XBID" 
to BID in the FQL 16-4 (process ID = 1441) . When 
determining that the data block is other than EOF and 
TM in the process BIO, the FMT 15 updates ES to " 0" 

15 and EP to "-4" in the RAM 18, and sets ^^0" to TM flag 
and ^^XBID" to BID in the FQL 15-4 (process ID = 1442) . 

When recognizing that ES = 5 and EP = + 1 in the 
process AlO [cf . FIG. 3 (F) ] , the FMT 15 makes the MTU 
30 really carry out the read operation (real READ), 

20 and adds 1 to a value of the real head position XBID 
in the register 15a. In the process BIO, the FMT 15 
determines which one the type of a data block read by 
the MTU 30 is of EOF, TM or any other. When determining 
that the data block is EOF, the FMT 15 updates ES to 

25 ^^2" and EP to ^^-2" in the RAM 18, and sets 0" to TM 
flag and ^^XBID" to BID in the FQL 16-4. Further, the 
FMT 15 saves EOF (EOFl) read out from the magnetic tape 
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MT to the data buffer 17 in the save area (SDTl) in 
the RAM 18 and a block length LEN of the EOF in the 
save area (SLNl) 18d in the RAM 18 (process ID = 1500) . 
When determining that the data block is TM in the 
process BIO, the FMT 15 updates ES to "1" and EP to 
"-3" in the RAM 18, and sets "1" to TM flag and "XBID" 
to BID in the FQL 16-4 (process ID = 1501) . When 
determining that the data block is other than EOF and 
TM in the process BIO, the FMT 15 updates ES to " 0" 
and EP to "-4" in the RAM 18, and sets "0" to TM flag 
and "XBID" to BID in the FQL 16-4 (process ID = 1502) . 

When recognizing that ES=6 and EP=-4 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to "-3" while holding ES at a value of 
''6" in the RAM 18, and sets "1" to TM flag, "0" to BLEN 
and ^^XBID + EP" to BID in the FQL 16-4 (process ID = 
1600) . 

When recognizing that ES=6 and EP=-3 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to ^'-2" while holding ES at a value of 
"6" in the RAM 18, writes EOFl saved in the save area 
(SDTl) 18c in the RAM 18 into the data buffer 17, and 
sets "0" to FM flag, "SLNl" (block length of EOFl saved 
in the save area 18d in the RAM 18) to BLEN and 
"XBID + EP" to BID in the FQL 16-4 (process ID = 1610) . 
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When recognizing that ES=6 and EP=-2 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 executes 
emulates of the MTU 30. In the process BIO, the FMT 
15 updates EP to "-1" while holding ES at a value of 
"6" in the RAM 18, writes E0F2 saved in the save area 
(SDT2) 18e in the RAM 18 into the data buffer 17, and 
sets "0" to TM flag, "SLN2" (block length of E0F2 saved 
in the save area 18f in the RAM 18) to BLEN and 
"XBID + EP2" to BID in the FQL 16-4 (process ID = 1620) . 

When recognizing that ES=6 and EP=-1 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MT 30. In the process BIO, the FMT 
15 updates EP to "0" while holding ES at a value of 
"6" in the RAM 18, and sets "1" to TM flag, "0" to BLEN 
and ^'XBID + EP" to BID in the FQL 16-4 (process ID = 
1630) . 

When recognizing that ES=6 and EP=0 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process BIO, the FMT 
15 updates EP to "+1" while holding ES at a value of 
"6" in the RAM 18, and sets "1" to TM flag, "0" to BLEN 
and "XBID+EP" to BID in the FQL 16-4 (process ID = 
1640) . 

When recognizing that ES=6 and EP =+1 in the 
process AlO [cf. FIG. 3(G)], the FMT 15 re-positions 
the head to a position XBID+EP [position n+5 in FIG. 
3(G)] in the MTU 30, makes the MTU 30 really carry out 



the read operation (real READ), and adds 1 to a value 
of the real head position XBID in the register 15a. 
In the process BIO, the FMT 15 determines whether the 
type of a data block read by the MTU 30 is TM or any 
5 other. When determining that the data block is TM, 
the FMT 15 updates ES to 1" and EP to ^^-3" in the RAM 
18, and sets "1" to TM flag, "'0" to BLEN and ''XBID" 
to BID in the FQL 16-4 (process ID = 1650) . When 
determining that the data block is other than TM in 
10 the process BIO, the FMT 15 updates ES to "0" and EP 
to ''-4" in the RAM 18, and sets "0" to TM flag, ''LEN" 
to BLEN and '"XBID" to BID in the FQL 16-4 (process ID 
= 1651 ) . 

[1-2-3-2] RB (Read Backward) Process 
15 FIG. 6 is a flowchart for illustrating the RB 

process by the FMT 15 in the MTC 10 according to the 
first embodiment. FIG. 7 is a diagram in which a part 
(processes A20 and B20) of the flowchart in FIG. 6 is 
tabulated in order to explain the RB process in more 
20 detail. 

As shown in FIG. 6, the process A20, the 
process B20 and the process C2 are carried out in the 
RB process by the FMT 15. The process C2 is the same 
as that described above with reference to FIGS. 186 
25 and 187, descriptions of which are thus omitted. 

Hereinafter, the process A20 and the process B20 will 
be described in detail with reference to a control 



table (control matrix) shown in FIG. 7. 

When receiving an RM command from the CPU 20, 
the MTC 10 according to the first embodiment makes an 
error report to the CPU 20. In the RB process, when 
5 the MTC 10 makes the MTU 30 really carry out a read 
backward operation (real RB) , the MTC 10 sets ES = 0 and 
EP = -4. When the MTC 10 executes emulation of the MTU 
30, the MTC 10 sets ES as undetermined and updates only 
EP . 

10 In. the process A20, the FMT 15 first refers 

to the RAM 18 to recognize a value of ES and a value 
of EP. When recognizing that ES = 0 and EP = -4 [cf . FIG. 
3(A)], the FMT 15 makes the MTU 30 really carry out 
a read backward operation (real RB), and subtracts 1 

15 from a value of a real head position XBID in the 
register 15a. In the process B20, the FMT 15 
determines whether the type of a data block read by 
the MTU 30 is TM or any other. When determining that 
the data block is TM, the FMT 15 holds ES^O and EP = -4 

20 in the RAM 18, and sets "'1" to TM flag, ^^0" to BLEN 
and ''XBID" to BID in the FQL 16-4 (process ID = 2000) . 
When determining that the data block is other than TM 
in the process B20, the FMT 15 holds ES=0 and EP=- 
4 in the RAM 18, and sets "'0" to TM flag, ''0" to BLEN 

25 and ''XBID" to BID in the FQL 16-4 (process ID = 2001) . 

When recognizing that ES=1 and EP=-3 in the 
process A20 [cf. FIG. 3(B)], the FMT 15 makes the MTU 
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30 really carry out the read backward operation (real 
RB) , and subtracts 1 from a value of the real head 
position XB ID in the register 15a. Inthe process B20 , 
the FMT 15 determines whether the type of a data block 
read by the MTU 30 is TM or any other . When determining 
that the data block is TM, the FMT 15 updates ES to 
'"0" and EP to ^^-4" in the RAM 18, and sets 1" to TM 
flag, ^^0" to BLEN and ^^XBID" to BID in the FQL 16- 
4 (process ID = 2100) . When determining that the data 
block is other than TM in the process B20, the FMT 15 
updates ES to ^^0" and EP to "-4" in the RAM 18, and 
sets ""0" to TM flag, ^^0" to BLEN and "XBID" to BID in 
the FQL 16-4 (process ID = 2101) . 

When recognizing that ES=2 and EP = -2 [cf . FIG. 
3(C) ] in the process A20 or that ES = 3 and EP=-1 in the 
process A2 0 [cf . FIG. 3(D)], processes similar to the 
processes of process IDs = 2100 and 2101 described 
above are carried out in the process A20 and process 
B20 (process IDs = 2200, 2201, 2300 and 2301). 

When recognizing that ES=4 and EP=-4 in the 
process A20 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID+EP [position n in FIG. 
3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
the read backward operation (real RB), and subtract 
1 from a value of the real head position XBID in the 
register 15a. In the process B20, the FMT 15 carries 
out processes similar to the processes of process IDs 
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- 2100 and 2101 (process IDs = 2400, 2401). 

When recognizing that ES=4 and EP=-3 in the 
process A20 [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B20, the FMT 
5 15 sets ES as undetermined and updates EP to "^-4" in 
the RAM 18, and sets 1" to TM flag, ^^0" to BLEN and 
'"XBID + EP" to BID in the FQL 16-4 (process ID = 2410) , 
When recognizing that ES=4 and EP=-2 in the 
process A2 0 [cf. FIG. 3(E)], the FMT executes 

10 emulation of the MTU 30. In the process B20, the FMT 
15 sets ES as undetermined and updates EP to "-3", and 
sets ^^0" to TM flag, 0" to BLEN and ""XBID + EP" to BID 
in the FQL 16-4 (process ID = 2420). 

When recognizing that ES=4 and EP=-1 in the 

15 process A20 [cf. FIG. 3(E)], the FMT 15 executes 

emulation of the MTU 30. In the process B20, the FMT 
15 sets ES as undetermined and updates EP to ^"-2" in 
the RAM 18, and sets ^^0" to TM flag, ^^0" to BLEN and 
^^XBID + EP" to BID in the FQL 16-4 (process ID = 2430) . 

20 When recognizing that ES=4 and EP=0 in the 

process A20 [cf, FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B20, the FMT 
15 sets ES as undetermined and updates EP to ^"-1" in 
the RAM 18, and sets "1" to TM flag, "0" to BLEN and 

25 ''XBID" to BID in the FQL 16-4 (process ID = 2440) , 
When recognizing that ES = 5 and SP = + 1 in the 
process A20 [cf . FIG. 3(F)], the FMT 15 makes the MTU 
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30 really carry out the read backward operation (real 
RB) , and subtract 1 from the real head position XBID 
in the register 15a. In the process BIO, the FMT 15 
updates ES to ^^6" and EP to "0" in the RAM 18, and sets 
"1" to TM flag, "0" to BLEN and ^^XBID" to BID in the 
FQL 16-4 (process ID = 2500) . 

When the FMT 15 recognizes that ES = 6 and EP=-4 
in the process A20 [cf . FIG. 3 (G) ] , processes similar 
to the processes of process IDs = 2400 and 2401 
described above are carried out in the process A20 and 
the process B20 (process IDs = 2600, 2601). 

When the FMT 15 recognizes that ES = 6 and EP=-3 
in the process A20 [cf . FIG. 3 (G) ] , a process similar 
to the process of process ID = 2410 described above 
is carried out in the process A20 and the process B20 
(process ID = 2610). 

When the FMT 15 recognizes that ES = 6 and EP=-2 
in the process A20 [cf. FIG. 3(G)], a process similar 
to the process of process ID = 2420 described above 
is carried out in the process A20 and the process B20 
(process ID = 2620) . 

When the FMT 15 recognizes that ES = 6 and EP = -1 
in the process A20 [cf . FIG. 3 (G) ] , a process similar 
to the process of process ID = 2430 described above 
is carried out in the process A20 and the process B20 
(process ID = 2630) . 

When recognizing that ES=6 and EP=0 in the 
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process A20 [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process B20, the FMT 
15 sets ES as undetermined and updates EP to ^^-i" in 
the RAM 18, and sets ^^1" to TM flag, ^^0" to BLEN and 
5 "XBID + EP" to BID in the FQL 16-4 (process ID = 2640) . 

When recognizing that ES = 6 and EP = + 1 in the 
process A20 [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process B20, the FMT 
15 sets ES as undetermined and update's EP to '"0" in 

10 the RAM 18, and sets ^^1" to TM flag, "0" to BLEN and 
"XBID + EP" to BID in the FQL 16-4 (process ID = 2650) . 
[1-2-3-3] WR (Write) Process 

FIG. 8 is a flowchart for illustrating a WR 
process by the FMT 15 in the MTC 10 according to the 

15 first embodiment. FIG. 9 is a diagram in which a part 
(processes A30 and B30) of the flowchart shown in FIG. 
8 is tabulated in order to explain the WR process in 
more detail . 

As shown in FIG, 8, the process A30, the 

20 process B30 and the process C3 are repeatedly carried 
out in the WR process by the FMT 15 until the streaming 
is stopped (until judged YES at Step S50) . The 
process C3 is the same as that described above with 
reference to FIGS. 188 and 189, descriptions of which 

25 are thus omitted. Hereinafter, the process A30 and 
the process B30 will be described in detail with 
reference to a control table (control matrix) shown 
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in FIG. 9. 

In the process A30, the FMT 15 first refers 
to the RAM 15 to recognize a value of ES and a value 
of EP. When recognizing that ES = 0 and EP=-4 [cf . FIG, 
5 3(A)], the FMT 15 makes the MTU 30 really carry out 
a write operation (real WR) , and adds 1 to a value of 
a real head position XBID in the register 15a. In the 
process B30, the FMT 15 holds ES=0 and EP=-4 in the 
RAM 18, and sets ^^LEN" to BLEN and "XBID" to BID in 

10 the FQL 16-4 (process ID = 3000) . 

When recognizing that ES = 1 and EP = -3 in the 
process A30 [cf . FIG. 3 (B) ] , the FMT 15 makes the MTU 
30 really carry out the write operation (real WR) , and 
adds 1 to a value of the real head position XBID in 

15 the register 15a. In the process B30, the FMT 15 
determines whether the type of a data block written 
by the MTU 30 is EOF or any other. When determining 
that the data block is EOF, the FMT 15 updates ES to 
"2" and EP to "'-2'^, and sets "^LEN" to BLEN and ^^XBID" 

20 to BID in the FQL 16-4. Further, the FMT 15 saves EOF 
(EOFl) stored in the data buffer 17 in the save area 
(SDTl) 18c in the RAM 18, and saves a block length LEN 
of the EOF in the save area (SLNl) IBd in the RAM 18. 
When determining that the data block is other than EOF 

25 in the process B30, the FMT 15 updates ES to ''0" and 
EP to ^^-4" in the RAM 18, and sets LEN" to BLEN and 
'"XBID" to BID in the FQL 16-4 (process ID = 3101) . 
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When recognizing that ES=2 and EP=-2 in the 
process A30 [cf . FIG. 3 (C) ] , the FMT 15 makes the MTU 
30 really carry out the write operation (real WR) , and 
adds 1 to a value of the real head position XBID in 
5 the register 15a. In the process B30, the FMT 15 
determines whether the type of a data block written 
by the MTU 30 is EOF or any other. When determining 
that the data block is EOF, the FMT 15 updates ES to 
'"3" and EP to "-1" in the RAM 18, and sets ^^LEN" to 

10 BLEN and "^XBID" to BID in the FQL 16-4. Further, the 
FMT 15 saves EOF (E0F2) stored in the data buffer 17 
in the save area (SDT2) 18e in the RAM 18, and saves 
a block length LEN of the EOF in the save area (SLN2) 
18f in the RAM 18 (process ID = 3200) . When 

15 determining that the data block is other than EOF in 
the process B30, the FMT 15 updates ES to ^'0" and EP 
to -4" in the RAM 18 , and sets LEN" to BLEN and '"XBID" 
to BID in the FQL 16-4 (process ID= 3201). 

When recognizing that ES=3 and EP=-1 in the 

20 process A30 [cf . FIG. 3 (D) ] , the FMT 15 makes the MTU 
really carry out the write operation (real WR) , and 
adds 1 to a value of the real head position XBID in 
the register 15a, In the process B30, the FMT 15 
updates ES to '"0" and EP to ^^-4" in the RAM 18, and 

25 sets "LEN" to BLEN and "XBID" to BID in the FQL 16-4 
(process ID = 3300) . 

When recognizing that ES=4 and EP=-4 in the 



126 



process A30 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID+EP [position n in FIG. 
3(E) ] in the MTU 30, makes the MTO 30 really carry out 
the write operation (real WR) , and adds 1 to a value 
5 of the real head position XBID in the register 15a. 
In the process B30, the FMT 15 updates ES to ""0" and 
holds ES at a value of ^^-4" in the RAM 18, besides 
setting "LEN" to BLEN and '^XBID" to BID in the FQL 16-4 
(process ID = 3400). 

10 When recognizing that ES = 4 and EP = -3 in the 

process A30 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID + EP [position n + 1 in FIG. 
3(E) ] in the MTU 30, makes the MTU 30 really carry out 
the write operation (real WR) , and adds 1 to a value 

15 of the real head position XBID in the register 15a. 
In the process B30, the FMT 15 carries out processes 
similar to the processes of process IDs == 3100 and 3101 
described above (process IDs = 3410, 3411) , 

When recognizing that ES=4 and SP=-2 in the 

20 process A30 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID + EP [position n + 2 in FIG. 
3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
the write operation (real WR) , and adds 1 to a value 
of the real head position XBID in the register 15a. 

25 In the process B30, the FMT 15 carries out processes 
similar to the processes of process IDs = 3200 and 3201 
described above (process IDs = 3420, 3421). 
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When recognizing that ES=4 and EP=-1 in the 
process A30 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID + EP [position n + 3 in FIG. 
3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
5 the write operation (real WR) , and adds 1 to a value 
of the real head position XBID in the register 15a. 
In the process B30, the FMT 15 updates ES to ''0" and 
EP to "-4" in the RAM 18, and sets ^^LEN" to BLEN and 
'"XBID" to BID in the FQL 16-4, as does in the process 

10 of process ID = 3300. 

When recognizing that ES=4 and EP=0 in the 
process A30 [cf . FIG. 3 (E) ] , the FMT 15 makes the MTU 
30 really carry out the write operation (real WR) , and 
adds 1 to a value of the real head position XBID in 

15 the register 15a. In the process B30, the FMT 15 
carries out processes similar to the processes of 
process IDs = 3100, 3101 described above (process IDs 
= 3440, 3441) . 

When recognizing that ES=5 and EP=+1 in the 

20 process A30 [cf , FIG. 3 (F) ] , the FMT 15 makes the MTU 
30 really carry our the write operation (real WR) , and 
adds 1 to a value of the real head position XBID in 
the register 15a. In the process B30, the FMT 15 
carries out processes similar to the processes of 

25 process IDs = 3100 and 3101 described above (process 
IDs = 3500, 3501) . 

When recognizing that ES=6 and EP=-4 in the 



128 



process A30 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A30 and the process B30, a process 
similar to the process of process ID = 3400 described 
above (process ID = 3600). 

When recognizing that ES = 6 and EP = -3 in the 
process A30 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A30 and the process B30, processes 
similar to the processes of process IDs = 3410 and 3411 
described above (process IDs = 3610, 3611) . 

When recognizing that ES = 6 and EP = -2 in the 
process A30 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A30 and the process B30, processes 
similar to the processes of process IDs = 3420 and 3421 
described above (process IDs = 3620, 3621). 

When recognizing that ES=6 and EP=-1 in the 
process A30 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A30 and the process B30, a process 
similar to the process of process ID = 3430 described 
above (process ID = 3630) . 

When recognizing that ES=6 and EP=0 in the 
process A30 [cf. FIG. 3(G)], the FMT carries out, in 
the process A30 and the process B30, processes similar 
to the processes of process IDs = 3440 and 3441 
described above (process IDs = 3640, 3641). 

When recognizing that ES = 6 and EP=h-1 in the 
process A30 [cf. FIG. 3(G)], the FMT 15 re-positions 
the head at a position XBID+EP [position n + 5 in FIG. 
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3(G)] in the MTU 30, makes the MTU 30 really carry out 
the write operation (real WR) , and adds 1 to a value 
of the real head position XBID in the register 15a. 
In the process B30, the FMT 15 executes processes 
5 similar to the processes of process IDs = 3100 and 3101 
described above (process IDs =3650, 3651). 
[1-2-3-4] BSP (Back Space Block) Process 

FIG. 10 is a flowchart for illustrating a BSP 
process by the FMT 15 according to the first embodiment. 

10 FIG. 11 is a diagram in which a part (processes A40 
and B40) of the flowchart shown in FIG. 10 is tabulated 
in order to explain the BSP process in more detail. 

As shown in FIG. 10, the process A40, the 
process B40 and the process C4 are carried out in the 

15 BSP process by the FMT 15. The process C4 is the same 
as that described above with reference to FIG. 190 and 
191, descriptions of which are thus omitted. 
Hereinafter, the process A40 and the process B40 will 
be described in detail with reference to a control 

20 table (control matrix) shown in FIG. 11. 

In the process A40, the FMT 15 refers to RAM 
18 to recognize a value of ES and a value of EP. When 
recognizing that ES = 0 and EP = -4 [cf. FIG. 3(A)], the 
FMT 15 makes the MTU 30 really carry out a back space 

25 operation (real BSP) for one data block, and subtracts 
1 from a value of the real head position XBID in the 
register 15a. In the process B40, the FMT 15 holds 
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ES = 0 and EP=-4 in the RAM 18, and sets "0" to BLEN and 
"XBID" to BID in the FQL 16-4 (process ID = 4000) . 

When recognizing that ES = 1 and EP==-3 in the 
process A40 [cf, FIG. 3(B)], the FMT 15 makes the MTU 
5 30 really carry out the back space operation (real BSP) 
for one data block, and subtracts l.from a value of 
the real head position XBID in the register 15a. In 
the process B40, the FMT 15 updates ES to '^0" and EP 
to ^^-4" in the RAM 18, and sets ''0" to TM flag, 0" 

10 to BLEN and "XBID" to BID (process ID = 4100). 

When recognizing that ES = 2 and EP = -2 in the 
process A40 [cf. FIG. 3(C)], or thajb ES = 3 and EP=- 
lintheprocessA4 0 [cf. FIG. 3(D)], the FMT 15 carries 
out, in the process A40 and the process B40, a process 

15 similar to the process of process ID = 4100 described 
above (process ID = 4200, 4300). 

When recognizing that ES=4 and EP=— 4 in the 
process A40 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID+EP [position n in FIG. 

20 3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
the back space operation (real BSP) for one data block, 
and subtracts 1 from a value of the real head position 
XBID in the register 15a. In the process B40, the FMT 
15 updates ES to '"0" and holds EP at a value of - 

25 4", besides setting '^0" to TM flag, '"0" to BLEN and 
^^XBID" to BID in the FQL 16-4 (Process ID = 4400) . 

When recognizing that ES=4 and EP=-3 in the 
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process A40 [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B40, the FMT 
15 holds ES at a value of 'M" and updates EP to 
4" in the RAM 18, besides setting "1" to TM flag, 0" 
5 to LBEN and '"XBID + EP" to BID in the FQL 16-4 (process 
ID = 4410) . 

When recognizing that ES=4 and EP=-2 in the 
process A40 [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B40, the FMT 
10 15 holds ES at a value of 'M" and updates EP to 

3" in the RAM 18, besides setting '^0" to TM flag, 0" 
to BLEN and "^XBID + EP" to BID in the FQL 16-4 (process 
ID = 4420) . 

When recognizing that ES=4 and EP=-1 in the 
15 process A40 [cf. FG . 3(E)], the FMT 15 executes 

emulation of the MTU 30. In the process B40, the FMT 
15 holds ES at a value of 'M" and updates EP to 
2" in the RAM 18, besides setting '^0" to TM flag, 0" 
to BLEN and '"XBID + EP" to BID in the FQL 16-4 (process 
20 ID = 4430) • 

When recognizing that ES=4 and EP=0 in the 
process A40 [cf. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B40, the FMT 
15 holds ES at a value of "4" and updates EP to 
25 1" in the RAM 18 , besides setting 1" to TM flag, 0" 
to BLEN and '"XBID + EP" to BID in the FQL 16-4 (process 
ID = 4440) . 
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When recognizing that ES=5 and EP-+1 in the 
process A40 [of. FIG. 3(F)], the FMT 15 makes the MTU 
30 really carry out the back space operation (real BSP) 
for one data block, and subtracts 1 from a value of 
5 the real head position XBID in the register 15a. In 
the process B40, the FMT 15 updates ES to ^^6" and EP 
to ^^0", and sets ^^1" to TM flag, ^^0" to BLEN and ^^XBID" 
to BID in the FQL 16-4 (process ID = 4500) . 

When recognizing that ES=6 and EP=-4 in the 

10 process A40 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A40 and the process B40, a process 
similar to the process of process ID = 4400 described 
above (process ID = 4600). 

When recognizing that ES=6 and EP=-3 in the 

15 process A40 [cf. FIG. 3(G)], the FMT 15 executes 

emulation of the MTU 30. In the process B40, the FMT 
15 updates ES to "M" and EP to "-4" in the RAM 18, and 
sets ^^1" to TM flag, ^^0" to BLEN and ^^XBID+EP" to BID 
in the FQL 16-4 (process ID = 4610) . 

20 When recognizing that ES=6 and EP=-2 in the 

process A40 [cf. FIG, 3(G)], the FMT 15 executes 
emulation of MTU 30. In the process B40, the FMT 15 
updates ES to 'M" and EP to ^^-3" in the RAM 18, and 
sets ^^0" to TM flag, "^0" to BLEN and ^^XBID + EP" to BID 

25 in the FQL 16-4 (process ID =4620) . 

When recognizing that ES=6 and EP=-1 in the 
process A40 [cf. FIG. 3(G)], the FMT 15 executes 
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emulation of MTU 30. In the process B40, the FMT 15 
updates ES to "4" and EP to ^^-2" in the RAM 18, and 
sets "0" to TM flag, ^^0" to BLEN and ^^XBID + EP" to BID 
in the FQL 16-4 (process ID = 4630). 
5 When recognizing that ES=6 and EP=0 in the 

process A40 [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process B40, the FMT 
15 updates ES to ^M" and EP to ^^-1" in the RAM 18, and 
sets ^^1" to TM flag, ^^0" to BLEN and ^^XBID + EP" to BID 

10 in the FQL 16-4 (process ID = 4640). 

When recognizing that ES=6 and EP=+1 in the 
process A40 [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process B40, the FMT 
15 updates ES to "4" and EP to ^^0" in the RAM 18, and 

15 sets ^U" to TM flag, ^^0" to BLEN and "XBID + EP" to BID 
in the FQL 16-4 (process ID = 4650). 
[1-2-3-5] BSPF (Bacl< Space File) Process 

FIG. 12 is a flowchart for illustrating a BSPF 
process by the FMT 15 in the MTC 10 according to the 

20 first embodiment . FIG. 13 is a diagram in which a part 
(processes A50 and B50) of the flowchart shown in FIG. 
12 is tabulated in order to explain the BSPF process 
in more detail. 

As shown in FIG. 12, the process A50 and the 

25 process B50 are repeatedly carried out until a tape 
marJc TM is detected (until judged YES at Step S51) in 
the BSPF process by the FMT 15. When TM is detected 
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(YES route at Step S51), a process C5 is carried out. 
The process C5 is the same as that described above with 
reference to FIGS. 192 and 193, descriptions of which 
are thus omitted. Hereinafter, the process A50 and 
5 the process B50 will be described with reference to 
a control table (control matrix) shown in FIG. 13. 

As shown in FIG. 13, the process A50 and the 
process B50 are similar to the process A40 and the 
process B40 described above with reference to FIG. 11, 
10 Processes of process IDs = 5000 to 5650 shown in FIG. 
13 correspond to the processes of process IDs = 4000 
to 4650 shown in FIG. 11, respectively. Note that TM 
flag and BLEN are undetermined in FQL 16-4 in the 
process B5 0 . 
15 [1-2-3-6] SP (Forward Space File) Process 

FIG. 14 is a flowchart for illustrating an SP 
process by the FMT 15 in the MTC 10 according to the 
first embodiment . FIG. 15isa diagram in which apart 
(processes A60 and B60) of the flowchart shown in FIG. 
20 14 is tabulated in order to explain the SP process in 
more detail. 

As shown in FIG. 14, the process A60, the 
process B60 and a process C6 are carried out in the 
SP process by the FMT 15, The process C6 is the same 
25 as that described above with reference to FIGS. 194 
and 195, descriptions of which are thus omitted. 
Hereinafter, the process A60 and the process B60 will 
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be described with reference to a control table 
(control matrix) shown in FIG. 15. 

As shown in FIG. 15, the process A60 and the 
process B60 are almost the same as the process AlO and 
5 the process BIO described above with reference to FIG. 
5. Processes of process IDs = 6000 to 6651 shown in 
FIG. 15 correspond to the processes of process IDs = 
1000 to 1651 shown in FIG. 5, respectively. Namely, 
the MTU 30 is generally required to carry out only the 
10 forward space operation for one data block in the SP 
process. However, according to the first embodiment, 
the MTU 30 is, in the SP process, made to carry out 
operations almost similar to those performed in the 
RD process, 

15 Note that BLEN is undetermined in the FQL 16-4 

in the process B60. In the processes of process IDs 
= 6410, 6420, 6610 and 6620, the operation of writing 
data into the data buffer 17 from the RAM 18 performed 
in the processes of the process IDs = 1410, 1420, 1610 

20 and 1620 is omitted. 

[1-2-3-7] FSPF (Forward Space File) Process 

FIG. 16 is a flowchart for illustrating an FSPF 
process by the FMT 15 in the MTC 10 according to the 
first embodiment . FIG. 17 is a diagram in which a part 

25 (processes A70 and B70) of the flowchart shown in FIG. 
16 is tabulated in order to explain the FSPF process 
in more detail . 
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As shown in FIG. 16, the process A70 and the 
process B70 are repeatedly carried out in the FSPF 
process by the FMT 15 until TM is detected (until 
judged YES at Step S51) . When TM is detected (YES 
5 route at Step S52) , the process C7 is carried out. The 
process C7 is the same as that described above with 
reference to FIGS. 196 and 197, descriptions of which 
are thus omitted. Hereinafter, the process A70 and 
the process B70 will be described with reference to 

10 a control table (control matrix) shown in FIG. 17. 

As shown in FIG. 17, the process A70 and the 
process B70 are the same as the process A60 and the 
process B70 described above with reference to FIG. 15. 
Processes of process IDs = 7000 to 7651 shown in FIG. 

15 17 correspond to the processes of process IDs = 5000 
to 5651 shown in FIG. 15. Namely, the MTU 30 is 
generally required to carry out only the forward space 
operation for one data block in the FSPF process. 
However, according to the first embodiment, the MTU 

20 30 is made to carry out operations almost similar to 
those performed in the RD process, intheFSPFprocess. 
[1-2-3-8] WTM (Write Tape Mark) Process 

FIG. 18 is a flowchart for illustrating a WTM 
process by the FMT 15 in the MTC 10 according to the 

25 first embodiment . FIG. 19 is a diagram in which apart 
(processes A80 and B80) of the flowchart shown in FIG. 
18 is tabulated in order to explain the WTM process 
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in more detail. 

As shown in FIG. 18, the process A80, the 
process B80 and a process C8 are carried out in the 
WTM process by the FMT 15. The process C8 is the same 
5 as that described above with reference to FIGS. 198 
and 199, descriptions of which are thus omitted. 
Hereinafter, the process A80 and the process B80 will 
be described in detail with reference to a control 
table (control matrix) shown in FIG. 19. 

10 In the MTU 30, when a writing is carried out 

in response to a command in a write system (WR, WTM) , 
an EOD (End Of DatA) mark is written after a written 
data block. Therefore, when a command in the write 
system is executed, the host (CPU 20) recognizes that 

15 there is no data block after a data block written in 
response to the command. In consequence, whenever a 
real write tape mark operation is carried out at the 
time that EP = -4, -3, -2 or +1, ES is updated to " 1" 
and EP is updated to "-3", as will be described later 

20 with reference to FIG. 19. 

In the process A80, the FMT 15 refers to the 
RAM 18 to recognize a value of ES and a value of EP . 
When recognizing that ES = 0 and EP = -4 [cf . FIG. 3 (A) ] , 
the FMT 15 makes the MTU 30 really carry out a write 

25 tape mark operation (real WTM) , and adds 1 to a value 
of the real head position XBID in the register 15a. 
In the process B80, the FMT 15 updates ES to '"1" and 
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ES to "-3" in the RAM 18, and sets 1" to TM flag, " 0" 
to BLEN and "XBID" to BID in the FQL 16-4 (process ID 
= 8000) . 

When recognizing that ES=1 and EP=-3 in the 
process A80 [cf. FIG, 3(B)], the FMT 15 makes the MTU 
30 really carry out the write tape mark operation (real 
WTM) , and adds 1 to a value of the real head position 
XBID in the register 15a. In the process B80, the FMT 
15 holds ES = 1 and EP = -3 in the RAM 18, and sets 1" 
to TM flag, ^^0" to BLEN and ^^XBID" to BID in the FQL 
16-4 (process ID = 8100). 

When recognizing that ES=2 and EP=-2 in the 
process A80 [cf. FIG. 3(C)], the FMT 15 carries out, 
in the process A80 and the process B8Q, a process 
similar to the process of process ID = 8000 described 
above (process ID = 8200), 

When recognizing that ES=3 and EP=-1 in the 
process A80 [cf . FIG. 3 (D) ] , the FMT 15 makes the MTU 
30 really carry out the write tape mark operation (real 
WTM) , and adds 1 to a value of the real head position 
XBID in the register 15a. In the process B80, the FMT 
15 updates ES to ^M" and EP to ^^0" in the RAM 18, and 
sets "1" to TM flag, ^^0" to BLEN and "XBID" to BID in 
the FQL 16-4 (process ID = 8300). 

When recognizing that ES=4 and EP=-4 in the 
process A80 [cf. FIG. 3(E)], the FMT 15 re-positions 
the head at a position XBID+EP [position n in FIG. 
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3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
the write tape mark operation (real WTM) , and adds 1 
to a value of the real head position XBID in the 
register 15a. In the process B80, the FMT 15 updates 
5 ES to '"1" and EP to "-3" in the RAM 18, and sets " 1" 
to TM flag, ^^0" to BLEN and ^^XBID" to BID in the FQL 
16-4 (process ID = 8400). 

When recognizing that ES=4 and EP=-3 in the 
process A80 [cf. FIG. 3(E)], the FMT 15 re-positions 

10 the head at a position XBID+EP [position n+1 in FIG. 
3 (E) ] in the MTU 30, makes the MTU 30 really carry out 
the write tape mark operation (real WTM) , and adds 1 
to a value of the real head position XBID in the 
register 15a. In the process B80, the FMT 15 updates 

15 ES to "1" and holds EP at a value of ^^-3" in the RAM 
18, besides setting "1" to TM flag, '"0" to BLEN and 
"'XBID" to BID in the FQL 16-4 (process ID = 8410) , 
When recognizing that ES=4 and EP=-2 in the 
process A80 [cf. FIG. 3(E)], the FMT 15 re-positions 

20 the head at a position XBID + EP [position n+2 in FIG. 
3(E)] in the MTU 30, makes the MTU 30 really carry out 
the write tape mark operation (real WTM), and adds 1 
to a value of the real head position XBID in the 
register 15a. In the process B80, the FMT 15 updates 

25 ES to "1" and EP to ^^-3" in the RAM 18, and sets " 1" 
to TM flag, 0" to BLEN and ''XBID" to BID in the FQL 
16-4 (process ID = 8420) , 
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When recognizing that ES = 4 and EP = -1 in the 
process A80 [of. FIG. 3(E)], the FMT 15 executes 
emulation of the MTU 30. In the process B80, the FMT 
15 holds ES at a value of "4" and updates EP to " 0" 
5 in the RAM 18, be side s , s et ting 1" to TM flag, "0" to 
BLEN and "XBID + EP" to BID in the FQL 16-4 (process ID 
= 8430) . 

When recognizing that ES=4 and EP=0 in the 
process A80 [cf. FIG. 3(E)], the FMT 15 makes the MTU 

10 30 really carry out the write tape marlc operation (real 
WTM) , and adds 1 to a value of the real head position 
XBID in the register 15a. In the process B80, the FMT 
15 updates ES to ^^5" and EP to "+1" in the RAM 18, and 
sets "1" to TM flag, ^^0" to BLEN and ^^XBID" to BID in 

15 the FQL 16-4 (process ID = 8440) . 

When recognizing that ES=5 and EP=+1 in the 
process A80 [cf. FIG. 3(F)], the FMT 15 makes the MTU 
30 really carry out the write tape marlc operation (real 
WTM) , and adds 1 to a value of the real head position 

20 XBID in the register 15a, In the process B80, the FMT 
15 updates ES to ''1" and EP to '"-3", and sets ''1" to 
TM flag, ^^0" to BLEN and '"XBID" to BID in the FQL 16-4 
(process ID = 8500) . 

When recognizing that ES=6 and EP=-4 in the 

25 process A80 [cf. FIG. 3(G)], the TMT 15 carries out, 
in the process A80 and the process B80, a process 
similar to the process of process ID = 8400 described 
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above (process ID = 8600). 

When recognizing that ES=6 and EP=-3 in the 
process A80 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A80 and the process B80, a process 
5 similar to the process of process ID = 8410 described 
above (process ID = 8610). 

When recognizing that ES=6 and EP=-2 in the 
process A80 [cf. FIG. 3(G)], the FMT 15 carries out, 
in the process A80 and the process B80, a process 

10 similar to the .process of process ID = 8420 described 
above (process ID = 8620). 

When recognizing that ES = 6 and EP=-1 in the 
process A80 [cf. FIG. 3(G)], the FMT 15 re-positions 
the head at a position XBID + EP [position n + 3 in FIG. 

15 3(G)] in the MTU 30, makes the MTU 30 really carry out 
the write tape mark operation (real WTM) , and adds 1 
to a value of the real head position XBID in the 
register 15a. In the process B80, the FMT 15 updates 
ES to "1" and EP to "-3" in the RAM 18, and sets 1" 

20 to TM flag, ""0" to BLEN and ^^XBID" to BID in the FQL 
16-4 (process ID = 8630). 

When recognizing that ES=6 and EP=0 in the 
process A80 [cf. FIG. 3(G)], the FMT 15 executes 
emulation of the MTU 30. In the process B80, the FMT 

25 15 holds ES at a value of ''6" and updates EP to "+1" 
in the RAM 18, besides setting ''1" to TM flag, "0" to 
BLEN and "XBID + EP" to BID in the FQL 16-4 (process ID 
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= 8640) . 

When recognizing that ES=6 and EP=+1 in the 
process A80 [cf. FIG. 3(G)], the FMT 15 re-positions 
the head at a position XBID+EP [position n+5 in FIG. 
5 3(G)] in the MTU 30, makes the MTU 30 really carry out 
the write tape marJc operation (real WTM) , and adds 1 
to a value of the real head position XBID in the 
register 15a. In the process B80, the FMT 15 updates 
ES to ''1" and holds EP at a value of ^^-3" in the RAM 
10 18, besides setting 1" to TM flag, "0" to BLEN and 
''XBID" to BID in the FQL 16-4 (process ID = 8650) . 
[1-2-4] Emulation Executing Conditions 

According to the first embodiment, emulation 
of the tape operation of the MTU 30 is executed by 
15 carrying out the processes of process IDs = 1000 to 
8650 described above with reference to FIGS. 4 through 
19 . 

Now, emulation executing conditions 
according to .the first embodiment will be described 
20 with reference to FIGS. 20 and 21. In FIGS. 20 and 
21, there are summarized conditions applied when 
emulation of the MTU 30 is executed in the command 
processing described above with reference to FIGS. 4 
through 19. 

25 FIG. 20 shows a relation between a value of 

EP and a type of a command at the time that ES = 4, at 
which emulation should be executed. As shown in FIG. 
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20, emulation executing conditions at the time that 
ES=4 are as follows: 

In the case where any one of RB command, BSP 
command and BSPF command is executed when ES=4 and 
EP = 0; 

In the case where any one of RD command, RB 
command, BSP command, BSPF command, SP command, FSPF 
command and WTM command is executed when ES=4 and 
EP="1; 

In the case where any one of RD command, RB 
command, BSP command, BSPF command, SP command and 
FSPF command is executed when ES=4 and EP=-2; 

In the case where any one of RD command, RB 
command, BSP command, BSPF command, SP command and 
FSPF command is executed when ES=4 and EP=-3; and 

In the case where any one of RD command, SP 
command and FSPF command is executed when ES=4 and 
EP=-4 . 

FIG. 21 shows a relation between a value of 
EP and a type of a command at the time that ES = 6, at 
which emulation should be executed. As shown in FIG. 

21, emulation executing conditions at the time that 
ES=6 are as follows: 

In the case where any one of RB command, BSP 
command and BSPF command is executed when ES=6 and 
EP=+1; 

In the case where any one of RD command, RB 
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command, BSP command, BSPF command, SP command, FSPF 
command and WTM command is executed when ES = 6 and EP=0; 

In the case where any one of RD command, RB 
command, BSP command, BSPF command, SP command and 
5 FSPF command is executed when ES=6 and EP=-1; 

In the case where any one of RD command, RB 
command, BSP command, BSPF command, SP command and 
FSPF command is executed when ES=5 and EP=-2; 

In the case where any one of RD command, RB 
10 command, BSP command, BSPF command, SP command and 
FSPF command is executed when ES=6 and EP=-3; and 

In the case where any one of RD command, SP 
command and FSPF command is executed when ES=5 and 
EP=-4 . 

15 [1-3] Concrete Examples of Emulation Execution 

Next, description will be made of concrete 
examples of emulation that is executed by applying the 
processes (process IDs = 1000 to 8650) described above 
with reference to FIGS. 4 through 21 to the control 
20 process by the MTC 10, with reference to FIGS. 22 
through 66. 
[1-3-1] Example 1 of Emulation Execution 

FIGS. 22(A) and 22(B) are diagrams showing a 
state of data writing on the magnetic tape MT, and for 
25 illustrating an example of commands issued from the 
CPU 20 when a multi-file is additionally written, and 
tape operations/emulation operations in the MTU 30 
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according to the first embodiment in response to the 
commands. The state of data writing on the magnetic 
tape MT, the commands issued from the CPU 20 and the 
tape operations (arrows) in the MTU 30 shown in FIGS. 
5 22(A) and 22(B) are the same as those described above 
with reference to FIGS. 200(A) and 200(B). 

Namely, the FIG. 22(A) shows a state of data 
writing on the magnetic tape MT immediately after a 
writing of a file consisting of a plurality of data 

10 blocks (data 1) on the magnetic tape MT is completed, 
similarly to FIG. 200 (A). FIG. 22(B) shows a state 
of data writing on the magnetic tape MT after a file 
consisting of a plurality of data blocks (data 2) is 
additionally written in the state shown in FIG. 22 (A) , 

15 similarly to FIG. 200(B). 

In FIGS. 22(A) and 22(B), each arrow 
designates a tape operation (a direction and a 
quantity of movement of the head H relative to the 
magnetic tape MT) performed in response to each 

20 command from the CPU 20, as well. Each arrow is given 
a type (capital letters) of command directing 
execution of a tape operation designated by the arrow. 
Further, the types of commands are given numbers in 
parentheses. in the order the commands were issued from 

25 the CPU 20. Incidentally, the rightward direction 
signifies a tape forward direction, whereas the 
leftward direction signifies a tape backward 
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direction, in FIGS. 22(A) and 22(B). 

As shown in FIG. 22, after the last data block 
(data 1) of a certain file is written on the magnetic 
tape MT in response to aWR command [cf. (1)], the close 
5 process for the file is carried out [cf . (2) to (7) ] . 
At this time, EOFl is saved in the save area (SDTl) 
18c and a block length thereof is also saved in the 
save area (SLNl) 18d when a WR command (3 ) is executed, 
according to the first embodiment. When a WR command 

10 (4) is executed, EOFl is saved in the save area (SDT2) 
18e and a block length thereof is also saved in the 
save area (SLN2) 18f . When finishing a writing of the 
file, the MTU 30 waits with the head H being located 
between the last two tape marks, TM-b and TM-c. 

15 When the CPU 20 additionally writes the second 

file on the magnetic tape MT in which the file has been 
already written as shown in FIG. 22(A), the open 
process for the second file [cf. (8) to (22)] is 
carried out. The OS (Operation System) actuated by 

20 the CPU 20 reads EOFl two times to recognize the same 
when the file open process is carried out in the case 
of data writing, thereby issuing a command so as to 
recognize a position at which the file should be 
written . 

25 When carrying out the open process [cf. (8) 

to (22 ) shown in FIGS . 22(A) and 22(B), the MTC 10 ( FMT 
15) emulates the command processing (8) to (19) 
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enclosed by broken lines in the drawings, using the 
method according to the first embodiment. During 
which, the MTC 10 does not perform any mechanical 
operation with the head H being located between the 
5 last two tape marks, TM-b and TM-c, as shown in FIG. 
22 (A) . According to the first embodiment, EOFl 
having been saved in the save area (SDTl) 18c is read 
out and transferred to the CPU 20 via the data buffer 
17 when emulation of an RD command (11) is executed. 

10 Hereinafter, the command processing (1) to 

(24) shown in FIGS. 22(A) and 22(B) will be described 
in detail with reference to FIGS. 23 through 46. 

(A) of FIGS. 23 through 46 shows a state of 
data block writing on the magnetic tape MT, a real head 

15 position (real pointer; XBID) and a virtual head 
position (EP) when each of the command processing (1) 
to (24) is carried out. (B) of FIGS. 23 through 46 
shows a state of data saving/storing in the RAM 18 when 
each of the command processing (1) to (24) is carried 

20 out. 

(1) WR Process 

FIG. 23(A) shows a' state in which the FMT 15 
receives a WR command from the HIC 14, carries out a 
process of process ID = 3000, completes a user data 

25 writing, then is about to shift to a the close process 
for a file. In which, the real head position (XBID) 
is N. At this time, EP and EP in the respective control 
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areas 18a and 18b in the RAM 18 indicate the initial 
state (ES=0, EP=-4), as shown in FIG. 23(B). 
Incidentally, the save areas 18c to 18f in the RAM 18 
indicate the undetermined state. 

(2) WTM Process 

FIG. 24(A) shows a state in which the FMT 15 
receives a WTM command at (2) in FIG. 22(A) from the 
HIC 14, carries out a process of process ID = 8000, 
completes a writing of a tape mark TM-a so that the 
real head position (XBID) is N + 1. At this time, " 1" 
is held as ES in the control area 18a, whereas '"-3" 
is held as EP in the control area 18b, as shown in FIG. 
24(B). 

(3) WR Process (EOFl Write Process) 

FIG. 25(A) shows a state in which the FMT 15 
receives a WR command (direction to write EOFl) (3) 
in FIG. 22, carries out a process of process ID = 3100, 
and completes a writing of EOFl, so that the real head 
position (XBID) is N + 2. At this time, ^'2" is held as 
ES in the control area 18a, whereas '"-2"* is held as 
EP in the control area 18b, as shown in FIG. 25(B) . 
EOFl is stored in the save area (SDTl) 18c in the RAM 
18, and a block length (80 bytes) thereof is stored 
in the save area (SLNl) 18d in the RAM 18 . Thereafter, 
the EOF 1 and the block length thereof are held in the 
save areas 18c and 18d, respectively. 

(4) WR Process (E0F2 Write Process) 
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FIG. 26(A) shows a state in which the FMT 15 
receives a WR command (direction to write E0F2) (4) 
in FIG. 22(A) from the HIC 14, carries out a process 
of process ID = 3200, and completes a writing of E0F2 
5 so that the real head position (XBID) is N + 3. At this 
time, 3" is held as ES in the control area 18a, whereas 
"-1" is held as EP in the control area 18b, as shown 
in FIG. 26(B) . E0F2 is stored in the save area (SDT2) 
18 e in the RAM 18 , and a block length (80 bytes ) thereof 
10 is stored in the save area (SLN2) 18f in the RAM 18. 
Thereafter, the E0F2 and the block length thereof are 
held in the save areas 18e and 18f, respectively. 

(5) WTM Process 

FIG. 27(A) shows a state in which the FMT 15 
15 receives a WTM command (5) shown in FIG. 22(A) from 
the HIC 14, carries out a process of process ID = 8300, 
and completes a writing of a tape mark TM-b so that 
the real head position (XBID) is N + 4 . At this time, 
'M" is held as ES in the control area 18a, whereas 0" 
20 is held as EP in the control area 18b, as shown in FIG. 
27 (B) . 

(6) WTM Process 

FIG. 28(A) shows a state in which the FMT 15 
receives the WTM command (6) in FIG. 22(A) from the 
25 HIC 14, carries out a process of process ID = 8440, 
and completes a writing of a tape mark TM-c so that 
the real head position (XBID) is N + 5 . At this time. 
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''5" is held as ES in the control area 18a, whereas "+1" 
is held as EP in the control area 18b, as shown in FIG. 
28(B) . 

(7) BSPF Process 

5 FIG. 29(A) shows a state in which the FMT 15 

receives a BSPF command (7) shown in FIG. 22(A) from 
the HIC 14, carries out a process of process ID = 5500, 
and completes the back space operation so that the real 
head position (XBID) is N-i-4 . At this time, 6" is held 
10 as ES in the control area 18a, whereas ''0" is held as 
EP in the control area 18b, as shown in FIG. 29(B). 

(8) BSPF Process 

FIG. 30(A) shows a state in which the FMT 15 
receives a BSPF command (8) shown in FIG. 22(A) from 

15 the HIC 14, and carries out a process of process ID 
= 5640 so as to execute emulation. At this time, the 
real head position (XBID) is still N + 4, not changed. 
As shown in FIG. 30(B), "6" is held as ES in the control 
area 18a, whereas ^^-1" is held as EP in the control 

20 area 18b. Further, XBID + EP = N+3 is registered as a 
value of BID in the FQL 16-4. 

(9) BSPF Process 

FIG. 31(A) shows a state in which the FMT 15 
receives a BSPF command (9) shown in FIG. 22(A) from 
25 the HIC 14, and carries out processes of process IDs 
= 5630, 5620 and 5610 in order so as to execute 
emulation. At this time, the real head position 
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(XBID) is still N + 4, not changed. As shown in FIG. 
31(B), "6" of ES is kept in the control area 18a, 
whereas EP in the control area 18b is changed to -2" , 
'"-3" and ^^-4" in order. As a value of BID in the FQL 
5 16-4, XBID+EP = N is finally registered. 

(10) FSPF Process 

FIG. 32 (A) shows a state in which the FMT 15 
receives an FSPF command (10) shown in FIG. 22 (A) from 
the HIC 14, carries out a process of process ID = 7600 

10 so as to execute emulation. At this time, the real 
head position (XBID) is still N + 4, not changed. As 
shown in FIG. 32(B), 6" is held as ES in the control 
area 18a, whereas ^^-3" is held as EP in the control 
area 18b. Further, as a value of BID in the FQL 16-4, 

15 XBID+EP = N+1 is registered. 

(11) RD Process 

FIG. 33(A) shows a state in which the FMT 15 
receives an RD command (11) shown in FIG. 22(A) from 
the HIC 14, and carries out a process of process ID 

20 = 1610 so as to execute emulation. At this time, the 
real head position (XBID) is still N + 4, not changed. 
AS shown in FIG. 33 (B) , 6" is held as ES in the control 
area 18a, whereas ""-2" is held as EP in the control 
area 18b. When the emulation is executed, contents 

25 EOFl in the save area 18c are stored in the data buffer 
17, and transferred to the CPU 20. At that time, a 
value (80 bytes) in the save area 18d is registered 
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as a block length in the FQL 16-4, and XBID + EP = N + 2 
is registered as a value of BID in the FQL 16-4. 

(12) FSPF Process 

FIG. 34(A) shows a state in which the FMT 15 
5 receives an FSPF command (12) shown in FIG. 22 (A) from 
the HIC 14, and carries out processes of process IDs 
= 7620 and 7630 in order so as to execute emulation. 
At this time, the real head position (XBID) is still 
N + 4, not changed. As shown in FIG. 34(B), ES is held 
10 at a value of ^'6" in the save area 18a, whereas EP in 
the control area 18b is changed to -l" and 0" in order . 
As a value of BID in the FQL 16-4, XBID+EP = N + 4 is 
finally registered. 

(13) RD Process 

15 FIG. 35(A) shows a state in which the FMT 15 

receives an RD command (13) shown in FIG. 22(A) from 
the HIC 14, and carries out a process of process ID 
= 1640 so as to execute emulation. At this time, the 
real head position (XBID) is still N + 4, not changed. 

20 As shown in FIG. 3 5(B), ^^6" is held as ES in the control 
area 18a, whereas '"+1" is held as EP in the control 
area 18b. When the emulation is executed, "1" is set 
to a flag indicating tape mark detection in the FQL 
16-4, and XBID+EP = N + 2 is registered as a value of 

25 BID in the FQL 16-4. 

(14) BSPF Process 

FIG. 36(A) shows a state in which the FMT 
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receives a BSPF command (14) shown in FIG. 22(A) from 
the HIC 14, and carries out a process of process ID 
= 5550 so as to execute emulation. At this time, the 
real head position (XBID) is still N + 4, not changed. 
As shown in FIG. 36(B), 6" is held as ES in the control 
area 18a, whereas ^^0" is held as EP in the control area 
18b. Further, XBID+EP = N + 4 is registered as a value 
of BID in the FQL 16-4. 

(15) BSPF Process 

FIG. 37(A) shows a state in which the FMT 15 
receives a BSPF command (15) shown in FIG. 22(A) from 
the HIC'14, and carries out a process of process ID 
= 5640 so as to execute emulation. At this time, the 
real head position (XBID) is still N + 4, not changed. 
As shown in FIG. 37(B), 6" is held as ES in the control 
area 18a, whereas ^^-l" is held as EP in the control 
area 18b. Further, XBID + EP = N + 3 is registered as a 
value of BID in the FQL 16-4. 

(16) BSPF Process 

FIG. 38(A) shows a state in which the FMT 15 
receives a BSPF command (16) shown in FIG. 22(A) from 
the HIC 14, and carries out processes of process IDs 
= 5630, 5520 and 5610 in order so as to execute 
emulation. At this time, the real head position 
(XBID) is still N+4, not changed. As shown in FIG. 
38 (B) , ES is held at a value of " 6" in the control area 
18a, whereas EP in the control area 18b is changed to 
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''-2", ^^-3" and ^^-4" in order. XBID + EP = N is finally 
registered as a value of BID in FQL 16-4. 

(17) FSPF process 

FIG. 39(A) shows a state in which the FMT 15 
receives an FSPF command (17) shown in FIG. 22 (B) from 
the HIC 14, and carries out a process of process ID 
= 7600 so as to execute emulation, as does in the 
command process (10) . At this time, the real head 
position (XBID) is still N + 4, not changed. As shown 
in FIG. 39(B), ^"6" is held as ES in the control area 
18a, whereas ^^-3" is held as EP in the control area 
18b. Further, XBID + EP = N + 1 is registered as a value 
of BID in the FQL 16-4. 

(18) RD Process 

FIG. 40(A) shows a state in which the FMT 15 
receives an RD command (18) shown in FIG. 22(B) from 
the HIC 14, and carries out a process of process ID 
= 1610 so as to execute emulation, as does in the 
command process (11). At this time, the real head 
position (XBID) is still N + 4, not changed. As shown 
in FIG. 40(B), 6" is held as ES in the control area 
18a, whereas ^^-2" is held as EP in the control area 
18b. When the emulation is executed, contents EOFl 
in the save area 18c are again stored in the data buffer 
17, then transferred to the CPU 2. On that occasion, 
a value (80 bytes) in the save area 18d is registered 
as a block length in the FQL 16-4, and XBID+EP = N + 2 



155 



is registered as a value of BID in the FQL 16-4. 
(19) FSPF Process 

FIG. 41(A) shows a state in which the FMT 15 
receives an FSPF command (19) shown in FIG. 22 (B) from 
the HIC 14, and carries out processes of process IDs 
= 7620 and 7630 in order so as to execute emulation, 
as does in the command process (12). At this time, 
the real head position (XBID) is still N + 4, not changed. 
As shown in FIG. 41(B), ES is held at a value of ^"6" 
in the control area 18a, whereas EP in the control area 
18b is changed to ^^-l" and 0" in order. As a value 
of BID in the FQL 16-4, XBID+EP = N+4 is finally 
registered. 

(20) WR Process 

FIG. 42(A) shows a state in which the FMT 15 
receives a WR command (direction to write HDRl) (20) 
shown in FIG. 22 (B) , carries out a process of process 
ID = 3641, and completes the writing of HDRl so that 
the real head position (XBID) is N + 5 . At this time, 
'"0" is held as ES in the control area 18a, whereas ^^-4" 
is held as EP in the control area 18b, as shown in FIG. 
42(B) . As a value of BID in the FQL 16-4, XBID = N + 5 
is registered, 

(21) WR Process (HRD2 Write Process) 

FIG. 43(A) shows a state in which the FMT 15 
receives a WR command (direction to write HDR2) (21) 
shown in FIG. 22(B) from the HIC 14, carries out a 
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process of process ID = 3000, and completes the writing 
of HRD2 so that the real head position (XBID) is N + 5. 
At this time, "0" is held as ES in the control area 
18a, whereas "-4" is held as EP in the control area 
18b, as shown in FIG. 43(B) . As a value of BID in the 
FQL 16-4, XBID = N+6 is registered. 

(22) WTM Process 

FIG. 44(A) shows a state in which the FMT 15 
receives a WTM command (22) shown in FIG. 22(B) from 
the HIC 14, carries out a process of process ID = 8000, 
and completes the writing of a tape mark TM-d so that 
the real head position (XBID) is N + 7 . At this time, 
"1" is held as ES in the control area. 18a, whereas ^^-3" 
is held as EP in the control area 18a, as shown in FIG. 
44 (B) . As a value of BID in the FQL 16-4, XBID = N+7 
is registered. 

(23) WR Process 

FIG. 45(A) shows a state in which the FMT 15 
receives a WR command (direction to write data 2) (21) 
shown in FIG. 22(B) from the HIC 14, carries out a 
process of process ID = 3101, and completes a writing 
of data 2 so that the real head position (XBID) is N+8 . 
At this time, "0" is held as ES in the control area 
18a, whereas "-4" is held as EP in the control area 
18b, as shown in FIG. 45(B) . As a value of BID in FQL 
16-4, XBID = N+8 is registered. 

(24) WR Process 
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FIG. 45(A) shows a state in which the FMT 15 
receives a WR command (direction to write data 2) (24) 
shown in FIG. 22(B) from the HIC 14, carries out a 
process of process ID = 3000, and completes a writing 
of data 2 so that the real head position (XBID) is N + 9. 
At this time, 0" is held as ES in the control area 
18a, whereas ^^-4" is held as EP in the control area 
18b. As a value of BID in the FQL 16-4, XBID = N + 9 
is registered. 
[1-3-2] Example 2 of Emulation Execution 

FIG. 47 is a diagram for illustrating a state 
of data writing on the magnetic tape MT, an example 
of commands issued from the CPU 20 when data is read 
out from two consecutive files, and tape 
operations/emulation operations in the MTU 30 
according to the first embodiment performed in 
response to the commands. The state of data writing 
on the magnetic tape MT, the commands issued from the 
CPU 20 and the tape operations (arrows) in the MTU 30 
are the same as those described above with reference 
to FIG. 201. 

Namely, FIG. 47 shows a state of data writing 
on the magnetic tape MT when two files are successively 
written, similarly to FIG. 201. 

In FIG. 47, each arrow indicates a tape 
operation (a direction and a quantity of movement of 
the head H relative to the magnetic tape MT) performed 
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in response to a corresponding command from the CPU 
20. A type of command (capital letters) directing 
execution of the tape operation indicated by each 
arrow is given to the arrow. Further, the types of 
the commands are given numbers in parentheses, (1) to 
(13), in the order the commands were issued from the 
CPU 20. Incidentally, the rightward direction 
signifies a tape forward direction, whereas the 
leftward direction signifies a tape backward 
direction, in FIG. 47. 

As shown in FIG. 47, after the last data block 
(data 1) of the first file is read out from the magnetic 
tape MT according to an RD command [cf . (1) ] , the close 
process [cf. (2), (3)] is carried out. 

When an FSPF command (3) is executed, a real 
read operation is carried out in the forward space 
operation in the MTU 30 to read EOFl and E0F2, the EOFl 
and a block length thereof are saved in the save area 
(SDTl) 18c and the save area (SLNl) 18d, respectively, 
whereas E0F2 and a block length thereof are saved in 
the save area (SDT2) 18e and the save area (SLN2) 18f, 
respectively, according to the first embodiment. 

When the close operation is completed, the MTU 
30 waits with the head H being located at the leading 
position (between TM-b and HDRl) of the second file. 
The open process for the second file [cf . (4) to (11) ] 
is carried out. Wherein, the OS (Operating System) 
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actuated by the CPU 20 reads once EOFl to recognize 
the same, thereby issuing a command so as to confirm 
a position at which the second file is read out, when 
the file open process is carried out in order to read 
5 data. 

When the open process [cf. (4) to (11)] shown 
in FIG. 47 is carries out, the MTC 10 ( FMT 15) emulates 
the command processing (4) to (8) enclosed by a broken 
line in the drawing, using the method according to the 

10 first embodiment. During which, the MTC 10 does not 
perform any mechanical operation with the head H being 
stopped at the leading position (between TM-b and 
HDRl) of the second file, as shown in FIG. 47. 
According to the first embodiment, EOFl having been 

15 saved in the save area (SDTl) 18c is read out and 
transferred to the CPU 20 via the data buffer 17, when 
emulation is executed in response to an RD command (7) . 

Hereinafter, command processing (1) to (13) 
shown in FIG. 47 will be described in detail with 

20 reference to FIGS. 48 through 50. 

(A) of FIGS. 48 through 60 shows a state of 
data block writing on the magnetic tape MT, a real head 
position (real pointer: XBID) and a virtual head 
position (EP) , when each of the command proces sing (1) 

25 to (13) iscarriedout. (B) ofFIG. 48 through 60 shows 
a state of data saving/storing in the RAM 18, when each 
of the command processing (1) to (13) is carried out. 



160 



(1) RD Process 

FIG. 48(A) shows a state in which the FMT 15 
receives an RD command (1) shown in FIG* 47 from the 
HIC 14, carries out a process of process ID = 1001, 
completes a reading of the last data block (data 1) 
of the first file, and is about to shift to the close 
process for the file. At this time, the real head 
position (XBID) is N. As shown in FIG. 48(B), ES and 
EP in the respective control areas 18a and 18b at this 
time indicate the initial state {ES=0, EP=-4). 
Incidentally, each of the save areas 18c to 18f in the 
RAM 18 indicates the undetermined state. As a value 
of BID in the FQL 16-4, XBID = N is registered. 

(2) FSPF Process 

FIG. 49(A) shows a state in which the FMT 15 
receives an FSPF command (2) shown in FIG. 47 from the 
HIC 14, carries out a process of process ID = 7000, 
and completes the forward space operation so that the 
real head position (XBID) is N+1. At this time, "1" 
is held as ES in the control area 18a, whereas "-3" 
is held as EP in the control area 18b, as shown in FIG. 
49(B). Further, as a value of BID in the FQL 16-4, 
XBID = N+1 is registered, 

(3) FSPF Process 

FIG. 50(A) shows a state in which the FMT 15 
receives an FSPF command (3) shown in FIG. 47 from the 
HIC 14, carries out processes of process IDs = 7100, 
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7200 and 7300 in order, and completes the real read 
operation (operation to read EOFl and E0F2) in the 
forward space operation in the MTU 30 so that the real 
head position (XBID) is N+4 . At this time, ES and EP 
5 in the control areas 18a and 18b are changed to (ES = 2, 
EP=-2), (ES=3, EP=-1), and (ES=4, EP=0) in order. 
Finally, "4" is held as ES in the control area 18a, 
whereas "'0" is held as EP in the control area 18b. EOFl 
is stored in the save area (SDTl) 18C in the RAM 18, 

10 and a block length (80 bytes) thereof is stored in the 
save area (SLNl) 18d in the RAM 18. E0F2 is stored 
in the save area (SDT2) 18e in the RAM 18, and a block 
length (80 bytes) thereof is stored in the save area 
{SLN2) 18 f in the RAM 18 . Thereafter, EOFl and a block 

15 length thereof are held in the save areas 18c and 18d, 
respectively, whereas EOD2 and a block length thereof 
are held in the save areas 18e and 18f , respectively. 
As a value of BID in the FQL 16-4, XBID = N + 4 is finally 
registered • 

20 (4) BSPF Process 

FIG. 51(A) shows a state in which the FMT 15 
receives a BSPF command (4) shown in FIG. 47 from the 
HIC 14, and carries out a process of process ID = 5440 
so as to execute emulation. At this time, the real 

25 head position (XBID) is still N + 4, not changed. As 
shown in FIG. 51(B), 'M" is held as ES in the control 
area 18a, whereas "-1" is held as EP in the control 
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area 18b. Further, as a value of BID in the FQL 16-4, 
XBID+EP = N+3 is registered. 

(5) BSPF Process 

FIG. 52(A) shows a state in which the FMT 15 
5 receives a BSPF command (5) shown in FIG. 47 from the 
HIC 14, and carries out processes of process IDs = 5430, 
5420 and 5410 in order so as to execute emulation. At 
this time, the real head position (XBID) is still N + 4, 
not changed. As shown in FIG. 52 (B) , ES in the control 
10 area 18a is held at a value of 'M" , whereas EP in the 
control area 18b is changed to "-2", ^^-3" and "-4" in 
order. As a value of BID in the FQL 16-4, XBID + EP = 
N is finally registered, 

(6) FSPF Process 

15 FIG. 53(A) shows a state in which the FMT 15 

receives an FSPF command (6) shown in FIG. 47 from the 
HIC 14, and carries out a process of process ID = 7400 
so as to execute emulation. At this time, the real 
head, position (XBID) is still N + 4, not changed. As 

20 shown in FIG. 53(B), 'M" is held as ES in the control 
area 18a, whereas "-3" is held as EP in the control 
area 18b. Further, as a value of BID in the FQL 16-4, 
XBID+EP = N+1 is registered. 

( 7 ) RD Proces s 

25 FIG. 54(A) shows a state in which the FMT 15 

receives an RD command (7) shown in FIG. 47 from the 
HIC 14, and carries out a process of process ID = 1410 
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so as to execute emulation. At this time, the real 
head position (XBID) is still N+4, not changed. As 
shown in FIG, 54(B), "4" is held as ES in the control 
area 18a, whereas ^^-2" is held as EP in the control 
area 18b. When the emulation is executed, contents 
EOFl in the save area 18c are stored in the data buffer 
17, then transferred to the CPU 20. At that time, a 
value (80 bytes) in the save area 18d is registered 
as a block length in the FQL 16-4, and XBID + EP = N + 2 
is registered as a value of BID in the FQL 16-4. 

(8) FSPF Process 

FIG. 55(A) shows a state in which the FMT 15 
receives an FSPF command (8) shown in FIG. 47 from the 
HIC 14, and carries out processes of process IDs = 7420 
and 7430 in order so as to execute emulation. At this 
time, the real head position (XBID) is still Nh-4, not 
changed- As shown in FIG. 55(B), ES in the control 
area 18a is held at a value of "4", whereas EP in the 
control area 18b is changed to ^^-1" and '"0" in order. 
As a value of BID in the FQL 16-4, XBID + EP = N+4 is 
finally registered. 

(9) RD Process 

FIG. 56(A) shows a state in which the FMT 15 
receives an RD command (9) shown in FIG. 47 from the 
HIC 14, carries out a process of process ID = 1442, 
and completes a reading of HDRl so that the real head 
position (XBID) is N+5, As shown in FIG. 56(B), " 0" 
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is held as ES in the control area 18a, whereas ^^-4" 
is held as EP in the control area 18b, at this time. 
As a value of BID in the FQL 16-4, XBID = N+5 is 
registered . 
5 (10) RD Process 

FIG. 57 (A) shows a state in which the FMT 15 
receives an RD command (10) shown in FIG. 47 from the 
HIC 14, carries out a process of process ID = 1001, 
and completes a reading of HDR2 so that the real head 

10 position (XBID) is N+6. As shown in FIG. 57(B), 0" 
is held as ES in the control area 18b, whereas ^"-4" 
is held as EP in the control area 18b, at this time. 
As a value of BID in the FQL 16-4, XBID = N+6 is 
registered . 

15 (11) FSPF Process 

FIG. 58(A) shows a state in which the FMT 15 
receives an FSPF command (11) shown in FIG. 47 from 
the HIC 14, carries out a process of process ID = 7000, 
and completes the forward space operation so that the 

20 real head position (XBID) is N + 7 . As shown in FIG. 
58(B), "1" is held as ES in the control area 18a, 
whereas ''-3" is held as EP in the control area 18b, 
at this time. Further, as a value of BID in the FQL 
16-4, XBID = N+7 is registered. 

25 (12) RD Process 

FIG. 59(A) shows a state in which the FMT 15 
receives an RD command (12) shown in FIG. 47 from the 
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HIC 14, carries out a process of process ID = 1102, 
and completes a reading of data 2 so that the real head 
position (XBID) is N + 8. As shown in FIG. 59(B), " 0" 
is held as ES in the control area 18a, whereas ^^-4" 
is held as EP in the control area 18b, at this time. 
As a value of BID in the FQL 16-4, . XBID = N + 8 is 
registered . 

(13) RD Process 

FIG. 60(A) shows a state in which the FMT 15 
receives an RD command (13) shown in FIG. 47 from the 
HIC 14, carries out a process of process ID = 1001, 
and completes a reading of data 2 so that the real head 
position (XBID) is N + 9. As shown in FIG. 60(B), 0" 
is held as ES in the control area 18a, whereas "^-4" 
is held as EP in the control area 18b, at this time. 
As a value of BID in the FQL 16-4, XBID = N+9 is 
registered . 

[1-3-3] Example 3 of Emulation Execution 

FIGS. 61(A) and 61(B) are diagrams showing a 
state of data writing on the magnetic tape MT, and for 
illustrating another example of commands issued from 
the CPU 20 when a multi-file is additionally written, 
and tape operations /emulation operations in the MTU 
30 according to the first embodiment in response to 
the commands . 

FIG. 61(A) shows a state of data writing on 
the magnetic tape MT immediately after a writing of 
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a file consisting of a plurality of data blocks (data 
1) on the magnetic tape MT is completed, similarly to 
FIG. 22(A). FIG. 61(B) shows a state of data writing 
on the magnetic tape MT when a file consisting of a 
5. plurality of data blocks (data 2) is additionally 
written in a state shown in FIG. 61(A), similarly to 
FIG. 22(B). 

In FIGS. 61(A) and 61(B), each arrow indicates 
a tape operation (a direction and a quantity of 

10 movement of the head H relative to the magnetic tape 
MT) performed in response to a corresponding command 
from the CPU 20. Each of the arrows is given a type 
(capital letters) of a command directing execution of 
a tape operation indicated by the arrow. Further, 

15 types of the command are given numbers in parentheses, 
(1) to (19) , in the order the commands were issued from 
the CPU 20. Incidentally, the rightward direction 
signifies a tape forward direction, whereas the 
leftward direction signifies a tape backward 

20 direction, in FIGS. 61(A) and 61(B). 

As shown in FIG. 61(A), the close process for 
a file [cf. (2) to (7)] is carried out after the last 
data block (data 1) of a certain file is written on 
the magnetic tape MT in response to a WR command [cf . 

25 (1) ] . 

At this time, EOFl is saved in the save area 
(SDTl) 18c, and a block length thereof is saved in the 
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save area (SLNl) 18d when a WR command (3) is executed, 
according to the first embodiment. When a WR command 
(4) is executed, E0F2 is saved in the save area (SDT2) 
18e, and a block length thereof is saved in the save 
area (SLN2) 18f. 

When finishing a writing of the file, the MTU 
30 waits with the head H being located between the last 
two tape marks, TM-b and TM-c. 

When the CPU 20 additionally writes the second 
file on the magnetic tape MT in which the file has been 
written as shown in FIG. 61(A), the open process for 
the second file [cf. (8) to (17)] is carried out. 
Incidentally, unlike the OS (Operating System) 
described above with reference to FIGS. 22(A) and 
22(B), the OS actuated by the CPU 20 reads once EOFl 
to recognize the same such as to confirm a position 
at which the second file should be written when the 
file open process is carried out in order to write data, 
thereby issuing a command. 

In the open process [cf. (8) to (17)] shown 
in FIGS . 61(A) and 61(B), the MTC 10 ( FMT 15) emulates 
the command processing (8) through (14) enclosed by 
a broken line in the drawing, using the method 
according to the first embodiment. During which, 
the MTC 10 does not perform any mechanical operation 
with the head H being stopped between the last two tape 
marks, TM-b and TM-c, as shown in FIG. 61(A). 
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According to the first embodiment, EOFl having been 
saved in the save area (SDTl) 18c is read out, and 
transferred to the CPU 20 via the data buffer 17 when 
the emulation is executed in response to an RD command 
(11). 

[1-3-4] Example 4 of Emulation Execution 

FIG. 62 is a diagram showing a state of data 
writing on the magnetic tape MT, and for illustrating 
still another example of commands issued from the CPU 
20 when data is read out from two consecutive files 
and tape operations /emulation operations in the MTU 
30 according to the first embodiment in response to 
the commands . 

FIG. 62 shows a state of data writing on the 
magnetic tape MT when two files are consecutively 
written, similarly to FIG. 47. 

In FIG. 62, each arrow indicates a tape 
operation (a direction and a quantity of movement of 
the head H relative to the magnetic tape MT ) carried 
out in response to a corresponding command from the 
CPU 20. Each arrow is given a type (capital letters) 
of a command directing execution of a tape operation 
indicated by the arrow. Further, types of the command 
are given numbers in parentheses, (1) to (20), in the 
order the commands were issued from the CPU 20. 
Incidentally, the rightward direction signifies a 
tape forward direction, whereas the leftward 
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direction signifies a tape backward direction, in FIG, 
62 . 

As shown in FIG. 62, after the last data block 
(data 1) is read out from the magnetic tape MT in 
response to an RD command [cf . (1) ] , the close process 
for the first file [cf. (2) TO (4)] is carried out. 

According to the first embodiment, EOFl is 
saved in the save area (SDTl) 18c, and a block length 
thereof is saved in the save area (SLNl) 18d when an 
RD command (3) is executed. When an FSPF command (4) 
is executed, the real read operation is carried out 
in the MTU 30 to read E0F2, the E0F2 is saved in the 
save area (SDT2) 18e, and a block length thereof is 
saved in the save area (SLN2) 18f. 

When finishing the close process, the MTU 30 
waits with the head H being located at the leading 
position (between TM-b and HDRl) of the second file. 
Then, the open process for the second file [cf. (5) 
to (18)] is then carried out. Unlike the OS 
(Operating System) described above with reference to 
FIG. 47, the OS actuated by the CPU 20 reads once E0F2 
and EOFl to recognize the same, thereby issuing a 
command such as to confirm a position at which the 
second file is read. 

When the open process [cf . (4) to (18) ] shown 
in FIG. 72 is carried out, the MTC 10 ( FMT 15) emulates 
the command proce ssing (4) to (15) enclos ed by a broken 
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line in the drawing, using the method according to the 
first embodiment. During which, the MTC 10 does not 
perform any mechanical operation with the head H being 
located at the leading position (between TM-b and 
5 DHRl) of the second file as shown in FIG. 62. 

According to the first embodiment, E0F2 
having been saved in the save area (SDT2) is read out 
and transferred to the CPU 20 via the data buffer 17, 
when the emulation is executed in response to an RD 

10 command (9). When the emulation is executed in 

response to an RD command (11) , EOFl having been saved 
in the save area (SDTl) 18c is read out and transferred 
to the CPU 20 via the data buffer 17. 
[1-3-5] Comparison of Performance (Comparison of 

15 Command Processing Times) 

FIG. 63 is a diagram in which, when a process 
of additionally writing a multi-file is carried out 
as shown in FIGS . 22 (A) and 22(B), a command processing 
time in the case where emulation is executed applying 

20 the method according to the first embodiment is 

compared with a command processing time in the case 
where the known method is applied without emulation. 

FIG. 63 shows time periods required for each 
command processing, comparing a case with emulation 

25 with a case without emulation. As shown in FIG. 53, 
a number in parentheses is entered in a remarks column 
of a command corresponding to each of the command 
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processing (1) to (24) shown in FIGS. 22(A) and 22(B), 
A command without a number in parentheses in its 
remarks column does not relate to the tape operation 
in the MTU 30, a process corresponding to which is 
completed within the MTC 10. 

As shown in FIG. 63, with respect to the 
command processing (1) to (7), and (20) to (24) and 
a time required for each of command processing not 
relating to the tape operation, times required for 
each process are equal in either case where emulation 
is carried out or not. In contrast, a time required 
for each of the command processing (8) to (19) is 
uniformly 0,000500 second since the process is 
completed within the MTC 10 without the real tape 
operation (mechanical operation) in the MTC 10 when 
the emulation is executed. In consequence, a time 
required for all the command processing when emulation 
is executed is 2.734931 second, which is much shorter 
than 9.111926 second that is a time required for all 
the command processing without emulation. 

FIG. 64 is a diagram in which, when data is 
read out from two consecutive files as shown in FIG. 
47, a time required for command processing in the case 
where emulation is executed is compared with a time 
required for command processing in the case where a 
known method without emulation is applied. 

FIG. 64 shows time periods required for each 
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command processing, comparing a case where emulation 
is not executed with a case where emulation is executed. 
In FIG. 64, a number in parentheses is entered in a 
remarks column of a command corresponding to each of 
5 the command processing (1) to (13) shown in FIG. 47. 
A command without a number in parentheses in its 
remarks column does not relate to the tape operation 
of the MTU 30, a process corresponding to which is 
completed within the MTC 10. 

10 As shown in FIG. 64, with respect to the 

command processing (1) to (3) and (9) to (13) in which 
no emulation is executed and command processing not 
relating to the tape operation, times required for 
each process are equal in either case where emulation 

15 is executed or not. In contrast, a time required for 
each of the command processing (4) to (8) is uniformly 
0.000500 second since the process is completed within 
the MTC 10 without the real tape operation (mechanical 
operation) in the MTU 30 when emulation is executed. 

20 In consequence, a time required for all the command 
processing in the case where emulation is executed is 
2.827571 second, which is much shorter than 5.514830 
second that is a time required for all the command 
processing without emulation. 

25 FIG. 65 is a diagram in which, when a process 

of additionally writing a multi-file is carried out 
as shown in FIGS. 61(A) and 61(B), a time required for 
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command processing in the case where emulation is 
executed applying the method according to the first 
embodiment is compared with a time required for a 
processing in the case where a known method without 
5 emulation is applied, 

FIG. 65 shows time periods required for each 
command processing, comparing command processing 
without emulation with command processing with 
emulation. In FIG. 65, a number in parentheses is 

10 entered in a remarks column of a command corresponding 
to each of the command processes (1) to (19) shown in 
FIGS. 61(A) and 61(B) . A command without a number in 
parentheses in its remarks column has no relation to 
the tape operation of the MTU 30, a process 

15 corresponding to which is completed within the MTC 10 . 

As shown in FIG. 65, with respect to the 
command processing (1) to (7) and (15) to (19) in which 
no emulation is executed and the command processing 
not relating to the tape operation, times required for 

20 each process are equal in either case where emulation 
is executed or not. In contrast, a time required for 
each of the command processing (8) to (14) is uniformly 
0.000500 second since the process is completed within 
the MTC 10 without the real tape operation (mechanical 

25 operation) in the MTU 30 when emulation is executed. 
In consequence, a time required for all the command 
processing when emulation is executed is 2.728100 
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second, which is much shorter than 5.831600 second 
that is a time required for all the command processing 
without emulation . 

FIG. 65 is a diagram in which, when data is 
5 read out from two consecutive files as shown in FIG. 
62, a time required for command processing with 
emulation applying the method according to the first 
embodiment is compared with a time required for 
command processing applying a known method without 

10 emulation, 

FIG. 66 shows time periods required for each 
command processing, comparing a case where emulation 
is not executed with a case where emulation is executed. 
In FIG. 66, a number in parentheses is entered in a 

15 remarks column of a command corresponding to each of 
the command processing (1) to (20) shown in FIG. 62. 
A command without a number in parentheses in its 
remarks column has no relation to the tape operation 
in the MTO 30, a process corresponding to which is 

20 completed within the MTC 10. 

As shown in FIG. 66, with respect to the 
command processing (1) to (4) and (16) to (20) in which 
no emulation is executed and command processing not 
relating to the tape operation, times required for 

25 each process are equal in either case where emulation 
is executed or not. In contrast, a time required for 
each of the command proces sing (5) to (15) is uniformly 
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0.000500 second since the process is completed within 
the MTC 10 without the real tape operation (mechanical 
operation) in the MTU 30 when emulation is executed. 
In consequence, a time required for all the command 
processing in the case where emulation is executed is 
4.145200 second, which is largely shorter than 
8.781900 second that is a time required for all the 
command processing without emulation. 
[1-4] Effects of the First Embodiment 

According to the method for controlling a 
magnetic tape unit of the first embodiment of this 
invention, the tape operation relating to EOF 
discrimination in the file open process in the MTC 10 
is emulated to decrease the frequency of the 
mechanical tape operation in the MTU 30, thereby 
simplifying the tape operation required in the open 
process. It is thus possible to largely reduce a time 
required for the file open process (a time required 
to process a job), and improve a performance of the 
file open process, further a process performance of 
the system accessing to the MTU 30. 

When a head positioning accuracy of the MTU 
30 is low, it is possible to carry out the command 
processing as before according to a command from the 
CPU 20 without emulation. Namely, there is no 
necessity of any modification on the command (OS or 
the like) issued from the CPU 20 at the time of a file 
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open process, so that the method according to the first 
embodiment is applied to a MTU 30 having a low head 
positioning accuracy. On the other hand, it is 
possible to readily speed-up the file open process in 
a MTU 30 having a high-accuracy of head positioning. 

[2] Description of a Second Embodiment 
[2-1] Basic Structure 

FIG. 67 is a block diagram showing a hardware 
structure of a system to which a method for controlling, 
a magnetic tape unit according to a second embodiment 
of this invention is applied. As shown in FIG. 67, 
in a system according to the second embodiment, an 
interface converting apparatus 40 is interposed 
between the MTC 10 and the CPU 20. Hereinafter, 
"interface" is abbreviated as "^I/F". According to 
the second embodiment, emulation, which is executed 
in a process in the MTC 10 according to the first 
embodiment, is executed in a process in the I/F 
converting apparatus 40. 

FIG. 68 is a block diagram showing a hardware 
structure of the I/F converting apparatus 40. As 
shown in FIG. 68, the I/F converting apparatus 40 
comprises a host-facing I/F circuit 41, a control unit 
42> an MTC-facing I/F circuit 43, a command buffer 44, 
a data buffer 45 and a RAM 46. 

The host-facing I/F circuit 41 controls an 
interface with the CPU 20, which is connected to, for 



177 



example, BMC (Block Multiplexer Channel), ESCON 
(Enterprise System Connection) channel or the like. 

The control unit 42 converts/processes a 
command issued from the CPU 20 to a command suited to 
the MTC 10, or controls transfer of write data or read 
data . 

The MTC-facing I/F circuit 43 controls an 
interface with the MTC 10, which is connected to, for 
example, SCSI ( Small Computer System Inte r face ) or the 
like . 

The command buffer 44 temporarily stores a 
command issued from the CPU 20. The data buffer 45 
temporarily stores write data that should be 
transferred from the CPU 20 to MTC 10 and written on 
the magnetic tape MT, or read data read out from the 
magnetic tape MT by the MTU 30 that should be 
transferred from the MTC 10 to the CPU 20. 

The RAM 46 is generally used as a working area 
or the like when the control unit 42 carries out a 
process. According to the second embodiment, five 
areas 46a to 46e are secured in the RAM 46 as shown 
in FIG. 82 in order to store data necessary to execute 
emulation in the I/F converting unit 40, as will be 
described later. 

The area 46a is a control area for monitoring 
a state of emulation to be described later, in which 
emulation status (ES; 00 to 63) to be described later 
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is held. The area 46b is a control area for monitoring 
a virtual position of the head (virtual head position) 
relative to the magnetic tape MT when emulation to be 
described later is executed, in which an emulation 
5 pointer (EP; -4 to +1) to be described later is held. 

The area 4 6c is a control area (SDTl) used to 
save a data block (EOFl) when the data block is relayed 
if the data block read out while the MTU 30 is in a 
real operation is EOFl. The area 46d is a save area 

10 (SDT2) used to save a data block (E0F2) when the data 
block is relayed if the data block read out while the 
MTU 30 is in a real operation is EOF2 . 

The area 46e is a save area (SBID: Save BID) 
used to save a real BID of a tape mark if a data block 

15 read out while the MTU 30 is in a real operation is 
a tape mark (TM) . 

When the I/F converting apparatus 40 is 
connected to a plurality of MTUs 30 (MTCs 10) so that 
the CPU 20 can access to the plurality of MTUs 30 via 

20 the I/F converting apparatus 40, the five areas 46a 
to 4 6e in the RAM 4 6 are provided for each MTU 30 . When 
the I/F converting apparatus 40 is connected to MTUs 
30 of machine numbers #0 to #F, the five areas 46a to 
46e are secured for each machine number, as shown in 

25 FIG. 82, and ES, EP, SDTl, SDT2 and SBID are managed 
for each machine number in the I/F converting, 
apparatus 40. 
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[2-2] Controlling Method According to the Second 
Embodiment 

Hereinafter, description will be made of a 
method for controlling a magnetic tape unit according 
5 to the second embodiment of this invention with 
reference to FIGS. 69 through 174, 
[2-2-1] Basic Operation 

The basic operation of the method according 
to the second embodiment is almost similar to the that 

10 according to the first embodiment described above. 
Unlike a case where emulation is executed by the MTC 
10 as in the first embodiment, there may occur a 
situation where EOFl or EOF 2 cannot be saved in the 
area 46c or 46d in the RAM 46 in the file open process 

15 when emulation of the tape operation of the MTU 30 is 
executed by the I/F converting apparatus 40 according 
to the second embodiment. 

Namely, when a command issued form the CPU 20 
at the time of the file open process is a command in 

20 a skip system such as SPF command, FSPF command or the 
like, the MTC 10 is capable of making the MTU 30 carry 
out a real read operation as described above when 
processing the command [cf. FIGS. 15, 17, 50(A) and 
50(B) in the firs t embodiment , for example]. However, 

25 since the I/F converting apparatus 40 does not 
directly control the MTU 30, the I/F converting 
apparatus 40 cannot identify which a data block 
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skipped by a command in the skip system is EOFl, E0F2 
or any other than they. Identification patterns for 
EOFl and E0F2 by the I/F converting apparatus 40 will 
be described later with reference to FIGS, 69(A) to 
5 69(D). 

According to the method of the second 
embodiment, when an RD command directing a reading of 
EOFl/EOFS is issued from the CPU 20 in a state in which 
the E0F1/E0F2 is not saved in the save area 46c/46d 

10 in the RAM 46 at the time of the file open process, 
the MTU 30 is made to carry out a real read process 
to really read EOF1/EOF2 in response to the RD command 
without executing emulation, and the EOF1/EOF2 read 
out by the MTU 30 is transferred to the CPU 20. 

15 [2-2-2] Identification Patterns for EOFs 

FIGS. 69(A) through 69(D) are diagrams for 
illustrating four identification patterns (Pattern 1 
to Pattern 4) for EOFs by-the I/F converting apparatus 
40 according to the second embodiment. 

20 If emulation is executed by the I/F converting 

apparatus 40, the I/F converting apparatus 40 cannot 
identify EOFl or E0F2 when EOFl or E0F2 is skipped by 
a command in the skip system at the time of file open 
process, thus cannot save EOFl or E0F2 in the save area 

25 46c or 46d in the RAM 46, as described above. As 
identification patterns for EOFl and EOF 2, there are 
provided four kinds of patterns, 1 to 4, below. 
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Pattern 1 shown in FIG. 69(A) is in the case 
where both EOFl and E0F2 can be identified and saved 
in the save areas 46c and 46d in the RAM 46. When 
emulation is executed by the MTC 10 as in the first 
5 embodiment, the identification pattern for EOFl and 
E0F2 is always Pattern 1. 

Pattern 2 shown in FIG. 69(B) is in the case 
where only EOFl can be identified and saved in the save 
area 46c in the RAM 46. 
10 Pattern 3 shown in FIG. 69(C) is in the case 

where only E0F2 can be identified and saved in the save 
area 46d in the RAM 46. 

Pattern 4 shown in FIG, 69(D) is in the case 
where neither EOFl nor E0F2 can be identified and saved 
15 in the save area 46c or 46d in the RAM 46. 

Hereinafter, various types of command 
processing will be described with respect to the above 
four patterns, 1 to 4 . 
[2-2-3] Emulation Status 
20 Now, description will be made of emulation 

status (hereinafter abbreviated as ES) according to 
the second embodiment with reference to FIGS. 70 
through 7 3 . 

Here is described a relation between a value 
25 of ES held in the control area 46a in the RAM 46 and 
a real head position (real BID) relative to the 
magnetic tape MT . 
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Status monitoring is carried out on the basis 
of a value of ES in the I/F converting apparatus 40 
according to the second embodiment. Particularly, 
when a value of ES is "4x" or 6x" (x = 0, 1, 2 or 3) , 
5 execution of emulation is possible. In a state in 
which execution of emulation is possible as this 
(ES=4x or 6x), a virtual head position (a virtual 
position of the head relative to the magnetic tape MT) 
is managed with an emulation pointer (hereinafter 

10 abbreviated as EP) . A value of EP is expressed as a 
relative position from the real head position. In 
FIGS. 70 through 73, a black triangle indicates the 
real head position, whereas a white triangle indicated 
the virtual head position when execution of emulation 

15 is possible . 

(1) Emulation Status (ES) in Pattern 1 

FIGS. 70(A) through 70(G) are diagrams for 
illustrating emulation status (ES) in Pattern 1 
according to the second embodiment. 

20 FIG. 70(A) shows a state at the time that ES 

= 00 (initial state) . As shown in FIG. 70 (A) , a state 
at the time that ES = 00 is a state in which 
reading/writing of an arbitrary data block (data 1 in 
the drawings) from/on the magnetic tape TM is 

25 completed, and the real head position relative to the 
magnetic tape MT is immediately after the data block. 
The real head position (hereinafter referred to as 
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real BID) in a state at the time that ES = 00 is assumed 
to be n (BID of an arbitrary data block) , At this time, 
a value of EP is undetermined. 

FIG. 70 (B) shows a state at the time that ES = 10. 
5 As shown in FIG. 70 (B) , a state at the time that ES = 10 
is a state in which the first tape mark TM-a is detected 
or written, and the real head position is immediately 
after the first tape mark TM-a . The real BID at the 
time that ES = 10 is n+1. At this time, a value of EP 

10 is undetermined. 

FIG. 70 (C) shows a state at the time that ES = 20. 
As shown in FIG. 70(C), a state at the time that ES = 20 
is a state in which EOFl is detected or written, and 
the real head position is immediately after EOFl. The 

15 real BID is n + 2 when ES = 20. At this time, a value of 
EP is undetermined. 

FIG. 70 (D) shows a state at the time that ES = 30 . 
As shown in FIG. 70 (D) , the state at the time that ES = 30 
is a state in which E0F2 is detected or written, and 

20 the real head position is immediately after E0F2 . The 
real BID in the state at the time that ES = 30 is n + 3 . 
At this time, a value of EP is undetermined. 

FIG . 70(E) shows a state at the time that ES = 40. 
As shown in FIG. 70 (E) , the state at the time that ES = 40 

25 is a state in which the second tape mark TM-b is 

detected or written, and the real head position is 
immediately after the second tape mark TM-b. The real 
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BID is n + 4 when ES==4 . At this time, a value of EP can 
take five values, -4, -3, -2, -1 and 0. 

FIG. 70 (F) shows a state at the time that ES = 50 . 
As shown in FIG. 70 (F) , the state at the time that ES = 50 
5 is a state in which the third tape mark TM-c is detected 
or written, and the real head position is immediately 
after the third tape mark TM-c. The real BID is n + 5 
when ES^50. At this time, a value of EP is 
undetermined . 

10 FIG. 70(G) shows a state at the time that ES = 60. 

As shown in FIG. 70 (G) , the state at the time that ES = 60 
is a state in which the third tape mark TM-c is detected 
or written, and the real head position is between the 
second tape mark TM-b and the third tape mark TM-c. 

15 The real BID at the time that ES = 60 is n-l-4. At this 
time, a value of EP can take six values, -4, -3, - 
2, -1, 0 and +1. 
(2) Emulation Status (ES) in Pattern 2 

FIGS- 71(A) through 71(G) are diagrams for 

20 illustrating emulation status (ES) in Pattern 2 
according to the second embodiment. 

Like FIGS. 70(A) through 70(C), FIG. 71(A) 
through 71(C) show states at the time that ES = 00, 
10 and 20. 

25 FIG. 71 (D) shows a state at the time that ES = 31 . 

As shown in FIG. 71 (D) , the state at the time that ES = 31 
is a state in which E0F2 is skipped, and the real head 
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position is immediately after E0F2 . The real BID at 
the time that ES = 31 is n + 3. At this time, a value of 
EP is undetermined, 

FIG. 71(E) shows a state at the time that ES = 41. 
5 As shown in FIG. 71 (E) , the state at the time that ES = 41 
is a state in which E0F2 is skipped, the second tape 
mark TM-b is then detected or written, and the real 
head position is immediately after the second tape 
mark TM-b. The real BID at the time that ES = 41 is n + 4 . 

10 At this time, a value of EP can take five values, -4, 
-3, -2, -1 and 0. 

FIG. 71(F) shows a state at the time that ES = 51 . 
As shown in FIG. 71 (F) , the state at the time that ES = 51 
is a state in which the E0F2 is skipped, the third tape 

15 mark TM-c is then detected or written, and the real 
head position is immediately after the third tape mark 
TM-c. The real BID at the time that ES = 51 is n + 5 . At 
this time, a value of EP is undetermined. 

FIG . 7 1(G) shows a state at the time that ES = 61 . 

20 As shown in FIG. 71 (G) , the state at the time that ES = 61 
is a state in which E0F2 is skipped, the third tape 
mark TM-c is then detected or written, and the real 
head position is between the second tape mark TM-b and 
the third tape mark TM-C. The real BID at the time 

25 that ES = 61 is n + 4 , At this time, a value of EP can 
take six values, -4, -3, -2, -1, 0 and +1. 
(3) Emulation Status (ES) in Pattern 3 
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FIGS. 72(A) through 72(G) are diagrams for 
illustrating emulation status (ES) in Pattern 3 
according to the second embodiment. 

Like FIGS. 70(A) and 70. (B), FIGS. 72(A) 
through 72(B) show states at the time that ES = 00 and 
10 . 

FIG. 72 (C) shows a state at the time that ES = 22 . 
As shown in FIG. 72 (C) , the state at the time that ES = 22 
is a state in which EOFl is skipped, and the real head 
position is immediately after EOFl. The real BID at 
the time that ES==22 is n + 2 . At this time, a value of 
EP is undetermined. 

FIG. 72 (D) shows a state at the time that ES==32 , 
As shown in FIG. 72 (D) , the state at the time that ES = 32 
is a state in which EOFl is skipped, E0F2 is then 
detected or written, and the real head position is 
immediately after E0F2 . The real BID at the time that 
ES = 32 is n + 3 . At this time, a value of EP is 
undetermined . 

FIG. 72 (E) shows a state at the time that ES = 42 . 
As shown in FIG. 72 (E) , the state at the time that ES = 42 
is a state in which EOFl is skipped, the second tape 
mark TM-b is then detected or written, and the real 
head position is immediately after the second tape 
mark TM-b. The real BID at the time that ES = 42 is n+4 . 
At this time, a value of EP can take five values, -4, 
-3, -2, -1 and 0. 
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FIG. 72 (F) shows a state at the time thatES = 52. 
As shown in FIG. 72 (F) , the state at the time that ES = 52 
is a state in which EOFl is skipped, the third tape 
mark TM-c is then detected or written, and the real 
5 head position is immediately after the third tape mark 
TM-c. The real BID at the time that ES = 52 is n + 5. At 
this time, a value of EP is undetermined. 

FIG. 72 (G) shows a state at the time that ES=62 . 
As shown in FIG. 72 (G) , the state at the time that ES = 62 
10 is a state, in which EOFl is skipped, the third tape 
mark TM-c is then detected or written, and the real 
head position is between the second tape mark TM-b and 
the third tape mark TM-c. The real BID at the time 
that ES = 62 is n + 4 . At this time, a value of EP can 
15 take six values, ^4, -3, -2, -1, 0 and 4-1. 
(4) Emulation Status (ES) in Pattern 4 

FIGS. 73(A) through 73(G) are diagrams for 
illustrating emulation status in Pattern 4 according 
to the second embodiment. 
20 Like FIGS. 70(A) and 70(B), FIGS. 73(A) and 

73(B) show states at the time thatES = 00 and 10 . Like 
FIG. 72(C), FIG, 73(C) shows a state at the time that 
ES = 22. 

FIG. 73(D) shows a state at the time that ES = 3 3 . 
25 As shown in FIG. 73 (D) , the state at the time that ES = 33 
is a state in which EOFl is skipped, E0F2 is then 
skipped, and the real head position is immediately 
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after E0F2 . The real BID at the time that ES = 33 is 
n + 3 . At this time, a value of EP is undetermined. 

FIG. 73(E) shows a state at the time that ES = 4 3 . 
As shown in FIG. 73 (E) , the state at the time that ES = 43 
5 is a state in which EOFl and E0F2 are skipped, the 
second tape mark TM-b is then detected or written, and 
the real head position is immediately after the second 
tape mark TM-b. The real BID at the time that ES = 43 
is n + 4 . At this time, a value of EP can take five 
10 values, -4, -3, -2, -1 and 0. 

FIG. 73(F) shows a state at the time that ES = 5 3 . 
As shown in FIG. 73 (G) , the state at the time that ES = 53 
is a state in which EOFl and E0F2 are skipped, the third 
tape mark TM-c is then detected or written, and the 
15 real head position is immediately after the third tape 
mark TM-c. The real BID at the time that ES = 53 is n + 5. 
At this time, a value of EP is undetermined. 

FIG. 73 (G) shows a state at the time that ES = 63 . 
As shown in FIG. 73 (G) , the state at the time that ES = 63 
20 is a state in which EOFl and E0F2 are skipped, the third 
tape mark TM-c is then detected or written, and the 
real head position is between the second tape mark TM-b 
and the third tape mark TM-c. The real BID at the time 
that ES==63 is n+4. At this time, a value of EP can 
25 take 6 values, -4, -3, -2, -1, 0 and +1. 
[2-2-4] Emulation Executing Conditions 

According to the second embodiment, processes 
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to be described later with reference to FIGS. 83 
through 115 are carried out, whereby emulation of the 
tape operation of the MTU 30 is executed. 

Hereinafter, emulation executing conditions 
according to the second embodiment will be described 
with reference to FIGS. 74 through 81. 
(1) Emulation Executing Conditions for Pattern 1 

FIGS. 74(A), 74(B), 75(A) and 75(B) are 
diagrams for illustrating emulation executing 
conditions for Pattern 1 according to the second 
embodiment . 

As shown in FIG. 74(A), emulation executing 
conditions at the time that ES = 40 are as below, shown 
in FIG. 74(B). The state at the time that ES=^40 is 
in Pattern 1 (where both of EOFl and E0F2 are saved 
in the save areas 46c and 46d) , and is a state in which 
reading/writing of data up to the second tape mark TM-b 
is completed in the MTU 30 so that the real head 
position is immediately after the second tape mark 
TM-b, as stated above. 

® In a case where, when ES = 40 and EP =0, any one of 
RB command, BSP command and BSPF command is executed; 
(D In a case where, when ES = 40 and EP=-1, any one of 
RD command, RB command, BSP command, BSPF command, SP 
command, FSPF command and WTM command is executed; 
@ In the case where, when ES=40 and EP~-2, any one 
of RD command (involving data transfer), RB command. 
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BSP command, BSPF command, SP command and FSPF command 
is executed; 

® In the case where, when ES=40 and EP =-3, any one 
of RD command (involving data transfer), RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; and 

(D In the case where, when ES = 40 and EP==-4, any one 
of RD command, SP command and FSPF command is executed. 

As shown in FIG. 75(A), emulation executing 
conditions at the time that ES = 60 are as below, shown 
in FIG. 75(B). The state at the time that ES = 60 is 
in Pattern 1 (where both of EOFl and E0F2 are saved 
in the save areas 46c and 46d) , and is a state in which 
reading/writing of data up to the third tape mark TM 
is completed in the MTU 30 so that the real head 
position is immediately after the second tape mark 
TM-b, as stated above. 

® In the case where, when ES=50 and EP=+1, any one 
of RB command, BSP command and BSPF command is 
executed; 

(D In the case where, when ES=60 and EP=0, any one 
of RD command, RB command, BSP command, BSPF command, 
SP coiamand, FSPF command and WTM command is executed; 
(D In the case where, when ES = 60 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command, 
SP command and FSPF command is executed; 
® In the case where, when ES=60 and EP=-2, any one 
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of RD command (involving data transfer), RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; 

(D In the case where, when ES=60 and EP=-3, any one 
of RD command (involving data transfer) , RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; and 

(D In the case where, when ES = 60 and EP = -4, any one 
of RD command, SP command and FSPF command is executed. 
(2) Emulation Executing Conditions in Pattern 2 
FIGS. 76(A), 76(B), 77(A) and 77(B) are 
diagrams for illustrating emulation executing 
conditions in Pattern 2 according to the second 
embodiment . 

As shown in FIG. 76(A), emulation execution 
conditions at the time that ES = 41 are as below, shown 
in FIG. 76(B). The state at the time that ES = 41 is 
in Pattern 2 (state in which only EOFl is saved in the 
save area 46c) > and is a state in which reading/writing 
of data up to the second tape mark TM-b is completed 
in the MTU 30 and the real head position is immediately 
after the second tape mark TM-b, as stated above. 
® In the case where, when ES=41 and EP=0, any one 
of RB command, BSP command and SBPF command is 
executed; 

(D In the case where, when ES = 41 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command 
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SP command, FSPF command and WTM command is executed; 
(D In the case where, when ES = 41 and EP = -2, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; 

® In the case where, when ES = 41 and EP = -3, any one 
of RD command (involving data transfer), RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; and 

(5) In the case where, when ES = 41 and EP = -4, any one 
of RD command, SP command and FSPF command is executed; 

As shown in FIG. 77(A), emulation executing 
conditions at the time that ES=61 are as below, shown 
in FIG. 77(B). The state at the time that ES = 61 is 
in Pattern 2 (state in which only EOFl is saved in the 
save area 46c) , and is a state in which reading/writing 
of data up to the third tape mark TM-c is completed 
and the real head position is immediately after the 
second tape mark TM-b in MTU 30, as stated above. 
® In the case where, when ES=61 and EP=+1, any one 
of RB command, BSP command and BSPF command is 
executed; 

© In the case where, when ES=61 and EP=0, any one 
of RD command, RB command, BSP command, BSPF command, 
SP command, FSPF command and WTM command is executed; 
(S) In the case where, when ES = 61 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command, 
SP command and FSPF command is executed; 
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® In the case where, when ES = 61 and EP=-2, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; 

(D In the case where, when ES = 61 and EP = -3, any one 
5 of RD command (involving data transfer), RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; and 

© In the case where, when ES = 61 and EP=-4, any one 
of RD command, SP command and FSPF command is executed; 

10 (3) Emulation Executing Conditions in Pattern 3 
FIGS. 78(A), 78(B), 79(A) and 79(B) are 
diagrams for illustrating emulating execution 
conditions according to the second embodiment. 

As shown in FIG. 78(A), the emulation 

15 executing conditions at the time that ES=42 are as 
below, shown in FIG. 78 (B) . The state at the time that 
ES = 42 is in Pattern 3 (state in which only E0F2 is saved 
in the save area 46d), and is a state in which 
reading/writing data up to the second tape mark TM-b 

20 is completed in the MTU 30 and the real head position 
is immediately after the second tape mark TM-b, as 
stated above . 

In the case where, when ES=42 and EP=0, any one 
of RB command, BSP command and BSPF command is 
25 executed; 

© In the case where, when ES = 42 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command. 
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SP command, FSPF command and WTM command is executed; 
® In the case where, when ES = 42 and EP = -2, any one 
of RD command (involving data transfer), RB command, 
BSP command, BSPF command, SP command and FSPF command 
is executed; 

® In the case where, when ES = 42 and EP = -3, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; and 

® In the case where, when ES = 42 and EP=-4, any one 
of RD command, SP command and FSPF command is executed. 

As shown in FIG. 79(A), emulation executing 
conditions in a state at the time that ES = 62 are as 
below, shown in FIG. 79 (B) . The state at the time that 
ES = 62 is in Pattern 3 (state in which only E0F2 is saved 
in the save area 46d), and is a state in which 
reading/writing of data up to the third tape mark TM-c 
is completed in the MTU 30 and the real head position 
is immediately after the second tape mark TM-b, as 
stated above . 

® In the case where, when ES=62 and EP = + 1, any one 
of RB command, BSP command and BSPF command is 
executed; 

© In the case where, when ES=62 and EP=0, any one 
of RD command, RB command, BSP command, BSPF command, 
SP command, FSPF command and WTM command is executed; 
(B In the case where, when ES=62 and EP = -1, any one 
of RD command, RB command, BSP command, SBPF command. 
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SP coramand and FSPF command is executed; 

In the case where, when ES=62 and EP=-2, any one 
of RD command (involving data transfer) , RB command, 
BSP command, BSPF command, SP command and FSPF command 
5 is executed; 

(5) In the case where, when ES = 62 and EP = -3, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; and 

© In the. case where, when ES = 62 and EP = -4, any one 

10 of RD command, SP command and FSPF command is executed. 
(4) Emulation Executing Conditions in Pattern 4 

FIGS. 80(A), 80(B), 81(A) and 81(B) are 
diagrams for illustrating emulation executing 
conditions in Pattern 4 according to the second 

15 embodiment. 

As shown in FIG. 80(A), emulation executing 
conditions at the time that ES = 43 are as below, shown 
in FIG. 80(B), The state at the time that ES = 43 is 
in Pattern 4 (state in which neither EOFl nor E0F2 is 

20 saved in the save area 46c or 46d) , and is a state in 
which reading/writing of data up to the second tape 
mark TM-b is completed in the MTU 30 and the real head 
position is immediately after the second tape mark 
TM-b, as stated above. 

25 (D In the case where, when ES=43 and EP=0, any one 
of RB command, BSP command and BSPF command is 
executed; 
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(D In the case where, when ES = 43 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command, 
SP command, FSPF command and WTM command is executed; 
(3) In the case where, when ES = 43 and EP = -2, any one 
5 of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; 

® In the case where, when ES = 43 and EP = -3, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; and 

10 (D In the case where, when ES = 43 and EP = -4, any one 
of RD command, SP command and FSPF command is executed. 

As shown in FIG. 81(A), emulation executing 
conditions at the time that ES = 63 are as shown in FIG. 
81(B) • The state at the time that ES = 63 is in Pattern 

15 4 (neither EOFl nor E0F2 is not saved in the save area 
46c or 46d), and is a state in which reading/writing 
of data up to the third tape mark TM-c is completed 
in the MTU 30 and the real head position is immediately 
after the second tape mark TM-b, as stated above. 

20 ® In the case where, when ES = 63 and EP = + 1, any one 
of RB command, BSP command and BSPF command is 
executed; 

(D In the case where, when ES=63 and EP=0, any one 
of RD command, RB command, BSP command, BSPF command, 
25 SP command, FSPF command and WTM command is executed; 
(S) In the case where, when ES=63 and EP = -1, any one 
of RD command, RB command, BSP command, BSPF command. 
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SP command and FSPF command is executed; 
® In the case where, when ES = 63 and EP = -2, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; 

(D In the case where, when ES = 63 and EP = -3, any one 
of RB command, BSP command, BSPF command, SP command 
and FSPF command is executed; and 

In the case where, when ES = 63 and EP = -4, any one 
of RD command, SP command and FSPF command is executed. 

Incidentally, when the emulation executing 
conditions shown in FIGS. 74(B) through 81(B) are not 
satisfied (conditions marked X in the drawings), 
execution of emulation is impossible, so that a real 
operation is carried out in the MTU 30. 
[2-2-5] Command Processing 

Next, a command processing by the control unit 
42 in the I/F converting apparatus 40 according to the 
second embodiment will be described with reference to 
a flowchart (Steps SI to S5) shown in FIG. 83. 

When receiving a command from the CPU 20, the 
control unit 42 of the I/F converting apparatus 40 
carries out a command processing shown in FIG. 83 for 
each command. 

In the pre-process (Step SI) , it is determined 
which a real operation is carried out in the MTU 30 
or emulation is executed according to a type of the 
command (command code) and values of ES and EP stored 
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in the control areas 46a and 4 6b in the RAM 46. In 
addition, a process of re-positioning the magnetic 
head, and a process of re-storing E0F1/E0F2 are 
carried out. 

At this time, if a relative position (EP) and 
a real head position differ from each other when a real 
operation is carried out in the MTU 30, the control 
unit 42 makes to carry out a process of re-positioning 
the magnetic head. If emulation of E0F1/E0F2 can be 
executed in the read command processing (RD process) , 
the control unit 42 restores a data block (E0F1/E0F2) 
in the save area 46c/46d in the RAM 46 into the data 
buffer 45, and transfers the data block to the CPU 20 
at Step S4 to be described later. 

After the pre-process is completed, it is 
determined at Step S2 whether emulation is possible 
or not (whether or not decision on that emulation is 
executed or not is made in the pre-process) . When 
emulation is impossible (NO route), a real operation 
(SCSI process; Step S3) is carried out, then data is 
transferred (Step S4). When emulation is possible 
(YES route), data is transferred without the real 
operation at Step S3 (Step S4) . Incidentally, data 
transfer at Step S4 is carried out when a process in 
response to an RD command or a WR command is carried 
out . 
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In a post-process (Step S5), E0F1/E0F2 read 
out from the magnetic tape MT is saved in the save area 
46c/46d in the RAM 46. Besides, a process of checking 
and updating SBID held in the save area 46e in the RAM 
5 46 is carried out, and a process of updating ES and 
EP stored in the control areas 46a and 46b in the RAM 
64 is carried out. 

Namely, in the post-process, ES and EP stored 
in the control areas 46a and 4 6b in the RAM 46 are 

10 updated according to a type of a data block after the 
real operation or the emulation operation. When it 
is determined that a data block obtained in the real 
operation is EOFl or E0F2, the data block is stored 
in the save area 46c or 46d in the RAM 46. When it 

15 is determined that a data block obtained in the real 
operation is a tape mark (TM), a real BID (real head 
position) is stored in the save area (SBID) 46e in the 
RAM 46, and an identification pattern for EOFs, i.e., 
"TM, EOFl, EOF2, TM and TM" , is confirmed 

20 (confirmation on which the identification pattern is 
Pattern 1 , 2 , 3 or 4 ) . 

If a command directing to identify a channel 
block ID (a logical position of the magnetic head) such 
as a read BID command or the like is issued from the 

25 CPU 20 when emulation is executed (when ES is 40, 41, 
42 , 43, 60, 61, 62 or 63), the control unit 42 of the 
I/F converting apparatus 40 according to the second 
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. embodiment sends back a value of SBID+EP as a channel 
block ID to the CPU 20, along with a value of SBID as 
a device ID. If a command such as a read BID command 
or the like is issued from the CPU 20 when emulation 
5 is not executed (when ES is 00, 10, 20, 22, 30, 31, 
32, 33, 50, 51, 52 or 53), the control unit 42 of the 
I/F converting apparatus 40 according to the second 
embodiment issues a read position command to the 
device (MCU10/MTU30 ) to obtain ID, and reports it to 

10 the CPU 20, as before. 

The pre-process (Step SI) and the post- 
process (Step S5) described above are carried out 
according to control tables (control matrices; cf. 
FIGS. 84 to 115) according to a type of command and 

15 an identification pattern for EOFs. Hereinafter, the 
pre-process and the post-process carried out 
according to a type of command and an identification 
pattern for EOFs will be described in detail with 
reference to FIGS. 84 through 115. 

20 [2-2-5-1] RD (Read) Process 

® RD Process in Pattern 1 (cf. FIG. 84) 

When the I/F converting apparatus 40 receives 
an RD command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP 

25 in the pre-process. When the control unit 42 

recognizes that ES=00 [cf. FIG. 70(A)], the control 
unit 42 makes the MTU 30 carry out a real operation 
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(real READ) . In the post-process, the control unit 
42 determines whether a type of a data block read by 
the MTU 30 is a tape mark (hereinafter abbreviated as 
TM) or any other than it. When it is determined that 
5 the data block is TM, the control unit 42 stores a real 
BID of the TM in the save area (SBID) 46e in the RAM 
46, and updates ES (control area 46a) to ''10" in the 
RAM 46 (process ID = 1.00.00) . When it is determined 
that the data block is other than TM in the post- 
10 process, the control unit 42 holds ES = 00 in the RAM 
46 (process ID = 1.00.01). 

When it is recognized that ES=10 in the 
pre-process [cf. FIG. 70(B)], the control unit 42 
makes the MTU 30 carry out the real operation (real 
15 READ) . In the post-process, the control unit 42 

determines which one the type of a data block read by 
the MTU 30 is of EOF, TM or any other. When it is 
determined that the data block is EOF (EOFl), the 
control unit 42 saves the data block (EOFl) in the save 
20 area (SDTl) 46c in the RAM 46, and updates ES to "20" 
in the RAM 46 (process ID = 1.10.00). When it is 
determined in the post-process that the data block is 
TM, the control unit 42 stores a real BID of the TM 
in the save area (SBID) 46e in the RAM 46, and holds 
25 ES = 10 in the RAM 46 (process ID = 1.10,01) . When it 
is determined in the post-process that the data block 
is other than EOF and TM, the control unit 42 updates 
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ES to "^00" in the RAM 46 (process ID = 1.10.02). 

When it is recognized in the pre-process that 
ES = 20 [cf. FIG. 70(C)], the control unit 42 makes the 
MTU 30 carry out the real operation (real READ) . In 
5 the post-process, the control unit 42 determines which 
one the type of a data block read by the MTU 30 is of 
EOF, TM or any other. When it is determined that the 
data block is EOF (E0F2), the control unit 42 saves 
the data block (E0F2) in the save area (SDT2) 46d in 

10 the RAM 4 6, and updates ES to "30" in the RAM 4 6 

(process ID = 1 . 20.00) . When it is determined in the 
post-process that the data block is TM, the control 
unit 42 stores a real BID of the TM in the save area 
(SBID) 46e in the RAM 46, and updates ES to "10" in 

15 the RAM 46 (process ID = 1.20.01). When it is 

determined in the post-process that the data block is 
other than EOF and TM, the control unit 42 updates ES 
to "00" in the RAM 46 (process ID = 1.20.02). 

When it is recognized in the pre-process that 

20 ES = 30 [cf. FIG. 70(D)], the control unit 42 makes the 
MTU 30 carry out the real operation (real READ). In 
the post-process, the control unit 42 determines 
whether the type of a data block read in the MTU 30 
is TM or any other. When it is determined that the 

25 data block is TM, the control unit 42 determines a 
difference between a real BID of the TM and SBID stored 
in the save area 46e [(real BID) - (SBID)]. When 
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confirming that the difference is '"3", the control 
unit 42 stores a real BID of the TM in the save area 
(SBID) 46e, and updates ES to "40" and EP to ''0" in 
the RAM 45 (process ID = 1.30.00). When it is 
5 determined that the data block is other than EOF and 
TM, the control unit 42 updates ES to '^00" in the RAM 
46 (process ID = 1.30.01). 

When it is recognized in the pre-process that 
ES = 40 and EP = -4 [cf. FIG. 70(E)], the control unit 42 
10 executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of 'MO" in the RAM 46 (process ID = 
1.40.00) . 

When it is recognized in the pre-process that 
15 ES = 40 and EP = -3 [cf. FIG. 70(E)], the control unit 42 
executes emulation of MTU 30, and restores the data 
bloclc (EOFl) in the save area (SDTl) 46c in the RAM 
46 into the data buffer 45. In the post-process, the 
.control unit 42 updates EP to "^-2" while holding ES 
20 at a value of "4 0" in the RAM 46 (process ID= 1.40. 10) . 

When it is recognized in the pre-process that 
ES = 40 and EP=-2 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30, and restores the data 
block (E0F2) in the save area (SDT2) 46e in the RAM 
25 46 into the data buffer 45. In the post-process, the 
control unit 42 updates EP to "-1" while holding ES 
at a value of " 4 0" in the RAM 46 (process ID= 1.40.20) . 
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When it is recognized in the pre-process that 
ES = 4 0 and EP = -1 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to 0" while holding 
5 ES at a value of ^MO" in the RAM 46 (process ID = 
1. 40 .30) . 

When it is recognized in the pre-process that 
ES = 40 and EP = 0 [cf. FIG. 70(E)], the control unit 42 
makes the MTU 30 carry out the real operation (real 

10 READ) . In the post-process, the control unit 42 

determines which one the type of a data block read by 
the MTU 30 is of EOF, TM or any other. When it is 
determined that the data block is EOF (EOFl) , the 
control unit 42 saves the data block (EOFl) in the save 

15 area (SDTl) 46c in the RAM 46, and updates ES to "20" 
in the RAM 46 (process ID = 1 . 40.40). When it is 
determined in the post-process that the data block is 
TM, the control unit 42 determines a difference 
between a real BID of the TM and SBID stored in the 

20 save area 46e [ (real BID) - (SBID) ] . When confirming 
that the difference is "1", the control unit 42 stores 
a real BID of the TM in the save area (SBID) 46e in 
the RAM 4 6, and updates ES to "50" in the RAM 4 6 
(process ID = 1.40.41) . When it is determined in the 

25 post-process that the data block is other than EOF and 
TM, the control unit 42 updates ES to '^00" in the RAM 
46 (process ID = 1.40.42). 



205 

When it is recognized in the pre-process that 
ES = 50 [cf. 70(F)];. processes similar to the processes 
of process IDs = 1.10.00, 1.10.01 and 1.10.02 
described above are carried out in the pre-process and 
5 the post-process (process IDs = 1.50.00. 1.50.01, 
1.50.02) . 

When it is recognized in the pre-process that 
ES = 50 and EP--4 [cf. FIG. 70(G)], the control unit 4 2 
executes emulation of MTU 30. In the post-process, 
10 the control unit 42 updates EP to ^'-3" while holding 
ES at a value of ""60" in the RAM 45 (process ID = 
1.60.00) . 

When it is recognized in the pre-process that 
ES = 6 0 and EP = -3 [cf. FIG. 70(G)], the control unit 4 2 

15 executes emulation of the MTU 30, and restores a data 
block (EOFl) in the save area (SDTl) 46c in the RAM 
46 into the data buffer 45. In the post process, the 
control unit 42 updates EP to "'-2" while holding ES 
at a value of '^6 0" in the RAM 46 (process 10= 1.60.10) . 

20 When it is recognized in the pre-process that 

ES=60 and EP=-2 [cf. FIG. 70(G)], the control unit 
executes emulation of the MTU 30, and restores a data 
bloclc (E0F2) in the save area (SDT2) 46d in the RAM 
46 into the data buffer 45. In the post-process, the 

25 control unit 42 updates EP to "-1" while holding ES 
at a value of 60" in the RAM 46 (process ID = 1.60.20) . 

When it is recognized in the pre-process that 
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ES = 60 and EP = -1 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post-process, 
the control unit 42 updates EP to ''0" while holding 
ES at a value of ^^60" in the RAM 46 (process ID = 
5 1.60.30). 

When it is recognized in the pre-process that 
ES = 60 and EP=0 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to ""+1" while holding 
10 ES at a value of ''60" in the RAM 46 (process ID = 
1.60.40). 

When it is recognized in the pre-process that 
ES = 60 and EP = + 1 [cf. FIG. 70(G)], the control unit 42 
re-positions the head at a position SBID+EP [position 

15 n + 5 in FIG. 70(G)] in the MTU 30, then makes the MTU 
30 carry out the real operation (real REA) . In the 
post-process, the control unit 42 determines which one 
the type of a data block read by the MTU 30 is of EOF, 
TM or any other. When it is determined that the data 

20 block is EOF (EOFl) , the control unit 42 saves the data 
block (EOFl) in the save area (SDTl) .46c in the RAM 
46, adds 1 to SBID in the RAM 46, and updates ES to 
''20" in the RAM 64 (process ID = 1,60.50). When it 
is determined in the post-process that the data block 

25 is TM, the control unit 42 stores a real BID of the 
TM in the save area (SBID) 46e in the RAM 46, and 
updates ES to " 10" in the RAM 46 (process ID = 1.60.51) . 
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When it is determined in the post-process that the data 
block is other than EOF and TM, the control unit 42 
updates ES to ^^0 0" in the RAM 4 6 (process ID = 1.60.52) . 
® RD Process in Pattern 2 (cf. FIG. 85) 

When it is recognized in the pre-process that 
ES=31 [cf. FIG. 71(D)], processes almost similar to 
the processes of process IDs = 1.30.00 and 1.30.01 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.31.00, 1.31.01), 
ES in the RAM 46 is updated to 'Ml" in the post-process 
of process ID = 1.31.00. 

When it is recognized in the pre-process that 
ES = 41 and EP--4 [cf. FIG. 71(E)], the control unit 42 
executes emulation of the MTU 30 . In the post -process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of 'Ml" in the RAM 46 (process ID = 
1.41.00) . 

When it is recognized in the pre-process that 
ES = 41 and EP=-3 [cf. FIG. 71(E)], the control unit 42 
executes emulation of the MTU 30, and restores the data 
block (EOFl) in the save area (SDTl) in the RAM 46 into 
the data buffer 45. In the post-process, the control 
unit 42 updates EP to "-2" while holding ES at a value 
of "41" in the RAM 46 (process ID = 1.41.10). 

When it is recognized in the pre-process that 
ES = 41 and EP = -2 [cf. FIG. 71(E)], the control unit 42 
re-positions the head at a position SBID+EP [position 
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n + 2 in FIG. 71(E)] in the MTU 30, then makes the MTU 
30 carry out a real operation (real READ). In the 
post-process, the control unit 42 determines whether 
the type of a data block read by the MTU 30 is EOF or 
5 any other. When it is determined that the data block 
is EOF (E0F2) , the control unit 42 saves the data block 
(E0F2) in the save area (SDT2) 46d in the RAM 46, 
subtracts 3 from SBID in the RAM 45, and updates ES 
to ""30" in the RAM 46 (process ID = 1.41.20). When 

10 it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to "^00" in the RAM 46 (process ID = 1.41.21). 

When it is recognized in the pre-process that 
ES = 41 and EP=-1 [cf. FIG. 71(E)], the control unit 4 2 

15 executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "0" while holding 
EP at a value of 'Ml" in the RAM 46 (process ID = 
1.41.30). 

When it is recognized in the pre-process that 
20 ES=41 and EP=0 [cf. FIG. 71(E)], processes almost 
similar to those of process IDs = 1.40 . 40, 1.40 . 41 and 
1.40.42 described above are carried out in the 
pre-process and the post-process (process IDs = 
1.41 . 40, 1.41.41, 1.41.42) . Note that ES is updated 
25 to ^'51" in the post-process of process ID = 1.41.41. 

When it is recognized in the pre-process that 
ES=51 [cf. FIG. 71(F)], processes almost similar to 
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those of process IDs = 1.10.00, 1.10.01 and 1.10.02 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.51.00, 1.51.01, 
1.51.02) . 

5 When it is recognized in the pre-process that 

ES = 61 and EP = -4 [cf. FIG. 71(G)], the control unit 4 2 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates ES to ^^-3" while holding 
ES at a value of ^^61" in the RAM 46 (process ID = 
10 1.61.00). 

When it is recognized in the pre-process that 
ES = 61 and EP = -3 [cf. FIG. 71(G)], the control unit 42 
executes emulation of the MTU 30, and restores a data 
block (EOFl) in the save area (SDTl) 46c in the RAM 

15 4 6 into the data buffer 45. In the post-process, the 
control unit 42 updates EP to ^^-2" while holding ES 
at a value of 61" in the RAM 46 (process ID= 1.61.10) 

When it is recognized in the pre-process that 
ES=61 and EP=-2 [cf. FIG, 71(G)], processes almost 

20 similar to those of process IDs = 1,41.20 and 1.41.21 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.61,20, 1.61.21). 

When it is recognized in the pre-process that 
ES-61 and EP = -1 [cf. FIG. 71(G)], the control unit 42 

25 executes emulation of the MTU 30, In the post -process, 
the control unit 42 updates EP to 0" while holding 
ES at a value of ''61" in the RAM 46 (process ID = 
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1.61.30), 

When it is recognized in the pre-process that 
ES = 61 and EP = 0 [cf. FIG. 71(G)], the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
5 the control unit 42 updates EP to "+1" while holding 
ES at a value of "61" in the RAM 46 (process ID = 
1. 61.4.0) . 

When it is recognized in the pre-process that 
ES=61 and EP=+1 [cf, FIG. 71(G)], processes almost 

10 similar to those of process IDs = 1.60.50, 1.60.51 and 
1.60.52 described above are carried out in the 
pre-process and the post-process (process IDs = 
1.61.50, 1.61.51, 1.61.52). 
® RD Process in Pattern 3 (cf. FIG, 86) 

15 When it is recognized in the pre-process that 

ES=22 [cf. FIG. 72(C)], processes almost similar to 
those of process IDs = 1.20.00, 1.20.01 and 1.20.02 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.22.00, 1.22.01, 

20 1.22.02), Note that ES in the RAM 46 is updated to 
"32" in the post-process of process ID = 1.22.00. 

When it is recognized in the pre-process that 
ES=32 [cf. FIG. 72(D)], processes almost similar to 
those of process IDs = 1.31.00 and 1.31.01 described 

25 above are carried out in the pre-process and the 

post-process (process IDs = 1.32.00, 1.32.01) . Note 
that ES in the RAM 46 is updated to ^M2" in the 



211 



post-process of process ID = 1.32.00. 

When it is recognized in the pre-process that 
ES = 42 and EP = -4 [cf • FIG. 72 (E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
5 the control unit 42 updates EP to ^^-3" while holding 
ES at a value of ^M2" of ES in the RAM 46 (process ID 
= 1.42.00). 

When it is recognized in the pre-process that 
ES = 42 and EP = -3 [cf . FIG. 72 (E) ] , the control unit 42 

10 re-positions the head at a position SBID + EP [position 
at n-hl in FIG. 72 (E) ] in the MTU 30, and makes the MTU 
30 carry out a real operation (real READ) . In the 
post-process, the control unit 42 determines whether 
the type of a data block read by the MTU 30 is EOF or 

15 any other. When it is determined that the data block 
is EOF (EOFl) , the control unit 42 saves the data block 
(EOFl) in the save area (SDTl) 46c in the RAM 46, 
subtracts 3 from SBID in the RAM 46, and updates ES 
to ^^20" in the RAM 46 (process ID = 1.42,10). When 

20 it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to "00" in the RAM 46 (process ID = 1.42.11). 

When it is recognized in the pre-process that 
ES = 42 and EP = -2 [cf. FIG. 72(E)], the control unit 42 

25 executes emulation of the MTU 30, and restores a data 
block (E0F2) in the save area (SDT2) 46d in the RAM 
46 into the data buffer 45. In the post-process, the 
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control unit 42 updates EP to ^^-1" while holding ES 
at a value of "4 2" in the RAM 46 (process ID = 1.42.20) . 

When it is recognized in the pre-process that 
ES = 42 and EP = -1 [cf. FIG. 72(E)], the control unit 42 
executes emulation of the MTU 30. Inthe post -process, 
the control unit 42 updates EP to "0" while holding 
ES at a value of "42" in the RAM 46 (process ID = 
1.42.30) . 

When it is recognized in the pre-process that 
ES=42 and EP=0 [cf. FIG, 72(E)], processes almost 
similar to those of process IDs = 1.40.40, 1.40.41 and 
1.40.42 described above are carried out in the 
pre-process and the post-process (process IDs = 
1.42.40, 1.42.41, 1 . 42-42) . Note that ES in the RAM 
46 is updated to "52" in the post-process of process 
ID = 1.42.41. 

When it is recognized in the pre-process that 
ES = 52 [cf. FIG, 72(F)], processes similar to those of 
process IDs = 1.10.00, 1.10.01 and 1.10.02 described 
above are carried out in the pre-process and the 
post-process (process IDs = 1.52,00, 1.52,01, 
1.52.02) . 

When it is recognized in the pre-process that 
ES = 62 and EP=-4 [cf. FIG. 72G] ] , the control unit 42 
executes emulation of the MTU 30. In the post-process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of "62" in the RAM 46 (process ID = 
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1 . 62 . 00) . 

When it is recognized in the pre-process that 
ES=62 and EP=-3 [cf. FIG. 72(G)], processes similar 
to those of process IDs = 1.42.10 and 1.42.11 described 
5 above are carried out in the pre-process and the 
post-process (process IDs = 1.52.10, 1.62.11). 

When it is recognized in the pre-process that 
ES = 62 and EP=-2 [cf. FIG. 72(G)], the control unit 42 
executes emulation of the MTU 30, and restores a data 
10 block (E0F2) in the save area (SDT2) 46d in the RAM 
46 into the data buffer 45, In the post-process, the 
control unit 42 updates EP to ^^-1" while holding ES 
at a value of " 62" in the RAM 46 (process ID= 1.62.20) . 

When it is recognized in the pre-process that 
15 ES = 62 and EP=-1 [cf. FIG. 72(G)], the control unit 4 2 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to ^'0" while holding 
ES at a value of ''62" in the RAM 64 (process ID = 
1 . 62 . 30) . 

20 When it is recognized in the pre-process that 

ES = 62 and EP = 0 [cf. FIG. 72(G)], the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to '"+1" while holding 
ES at a value of '"62" in the RAM 64 (process ID = 

25 1 . 62 . 40) . 

When it is recognized in the pre-process that 
ES=62 and EP=+1 [cf. FIG. 72(G)], processes similar 
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to those of process IDs = 1.60.50, 1.60.51 and 1,60.52 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.62.50, 1.62.51, 
1.62.52) , 

5 ® RD Process in Pattern 4 (cf. FIG. 87) 

When it is recognized in the pre-process that 
ES=33 [cf. FIG- 73(D)], processes almost similar to 
those of process IDs = 1.31.00 and 1.31.01 described 
above are carried out in the pre-process and the 
10 post-process (process IDs = 1.33.00, 1 .33.01) . Note 
that ES in the RAM 46 is updated to 'M3" in the 
post-process of process ID = 1.33.00. 

When it is recognized in the pre-process that 
ES = 43 and EP=-4 [cf. FIG. 73(E)], the control unit 42 
15 executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of 'M3" in the RAM 47 (process ID = 
1.43.00) . 

When it is recognized in the pre-process that 
20 ES=43 and EP=-3 [cf. FIG. 73(E)], processes similar 
to those of process IDs = 1.42.10 and 1.42.11 described 
above are carried out in the pre-process and the 
post-process (process IDs = 1.43.10, 1.43.11). 

When it is recognized in the pre-process that 
25 ES=43 and EP=-2 [cf. FIG. 73(E)], processes almost 
similar to those of process IDs = 1.42.20 and 1.42.21 
are carried out in the pre-process and the post- 



215 



process (process IDs = 1.43.20, 1.43.21) . Note that 
ES in the RAM 46 is updated to "32" in the post-process 
of process ID = 1.43.20. 

When it is recognized in the pre-process that 
5 ES = 4 3 and EP = -1 [cf, FIG. 73(E)], the control unit 4 2 
executes emulation of the MTU 30. In the post -process, 
the control unit updates EP to "0" while holding ES 
at a value of "4 3" in the RAM 46 (process ID= 1.43.30) . 

When it is recognized in the pre-process that 

10 ES=41 and EP=0 [cf. FIG. 73(E)], processes almost 
similar to those of process IDs = 1 . 40 . 40, 1.40.41 and 
1.40.42 described above are carried out in the 
pre-process and the post-process (process IDs = 
1.43.40, 1.43.41, 1.43.42). Note that ES in the RAM 

15 46 is updated to "53" in the post-process of process 
ID = 1.43.41. 

When it is recognized in the pre-process that 
ES = 53 [cf. FIG. 73(F)], processes similar to those of 
process IDs = 1.10.00, 1.10,01 and 1.10.02 described 

20 above are carried out in the pre-process and the 
post-process (process IDs = 1.53.00, 1.53.01, 
1-53.02) . 

When it is recognized in the pre-process that 
ES = 63 and EP = -4 [cf. FIG. 73(G)], the control unit 4 2 
25 executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of "63" in the RAM 46 (process ID = 
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1.63.00) . 

When it is recognized in the pre-process that 
ES=63 and EP=-3 [cf. FIG. 73(G)], processes similar 
to those of process IDs = 1.42.10 and 1.42.11 are 
5 carried out in the pre-process and the post-process 
(process IDs = 1.63.10, 1.63.11). 

When it is recognized in the pre-process that 
ES=63 and EP=-2 [cf. FIG. 73(G)], processes almost 
similar to those of process IDs = 1.42.20, and 1.41.21 
10 described above are carried out in the pre-process and 
the post-process (process IDs = 1.63.20, 1.63.21). 
Note that ES in the RAM 46 is updated to '"32" in the 
post-process of process ID = 1.63.20. 

When it is recognized in the pre-process that 
15 ES=6 3 and EP = -1 [cf. FIG. 73(G)], the control unit 4 2 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to 0" while holding 
ES at a value of '"63" in the RAM 46 (process ID = 
1.63.30) . 

20 When it is recognized in the pre-process that 

ES = 63 and EP = 0 [cf. FIG. 73(G)], the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to "^^H-l" while holding 
ES at a value of ''63" in the RAM 46 (proces-s ID = 

25 1 • 63 . 40) . 

When it is recognized in the pre-process that 
ES=63 and EP-+1 [cf. FIG. 73(G)], processes similar 
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to those of process IDs = 1.60.50, 1.60.51 and 1,60.52 
are carried out in the pre-process and the post- 
process (process IDs = 1,63.50, 1.63.51, 1.63.52). 
[2-2-5-2] RB (Read Backward) Process 

Like the MTC 10 according to the first 
embodiment, the I/F converting apparatus 40 according 
to the second embodiment makes an error report to the 
CPU 20 when receiving an RB command from the CPU 20. 
When making the MTU 30 really carry out a read backward 
operation (real RB) in the RB process, the I/F 
converting apparatus 40 updates ES to ^^00" as will be 
described later. When executing emulation of the MTU 
10, the I/F converting unit 40 updates EP while holding 
ES=4x or 6x, as will be described later. 
Q RB Process in Pattern 1 (cf. FIG. 88) 

When the I/F converting apparatus 40 receives 
an RB command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES = 00 
[cf. FIG.- 70(A)], the control unit 42 makes the MTU 
30 carry out a real operation (real RB) . in the 
post-process, the control unit 42 holds ES=00 in the 
RAM 46 (process ID = 2.00.00). 

When it is recognized in the pre-process that 
ES = 10 [cf. FIG. 70(B)], the control unit 42 makes the 
MTU 30 carry out the real operation (real RB) . In the 
post-process, the control unit 42 updates ES to '"00" 
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in the RAM 46 (process ID = 2.10,00). 

When it is recognized in the pre-process that 
ES = 20 [cf. FG. 70(C)], the control unit 42 makes the 
MTU 30 carry out the real operation (real RB ) . In the 
5 post-process, the control unit 42 updates ES to '"00" 
in the RAM 46 (process ID = 2.20.00). 

When it is recognized in the pre-process that 
ES = 3 0 [cf. FIG. 70(D)], the control unit 4 2 makes the 
MTU 30 carry out the real operation (real RB) . In the 
10 post-process, the control unit 42 updates ES to '"GO" 
in the RAM 46 (process ID = 2.30.00). 

When it is recognized in the pre-process that 
ES=40 and EP=-4 [cf. FIG, 70(E)], the control unit 
re-positions the head at a position SBID+EP [position 
15 at n in FIG. 70(E)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real RB) . In the 
post-process, the control unit 42 updates ES to "^00" 
in the RAM 64 (process ID = 2.40.00). 

When it is recognized in the pre-process that 
20 ES = 40 and EP--3 [cf . FIG. 70 (E) ] , the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to ""-4" while holding 
ES at a value of ^MO'' in the RAM 46 (process ID = 
2.40.10) . 

25 When it is recognized in the pre-process that 

ES = 40 and EP = -2 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30. In the post-process. 
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the control unit 42 updates EP to "-3" while holding 
ES at a value of ^MO" in the RAM 46 (process ID = 
2,40,20) . 

When it is recognized in the pre-process that 
5 ES = 40 and EP=-1 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to ^^-2" while holding 
ES at a value of "40" in the RAM 46 (process ID = 
2 . 40 .30) . 

10 When it is recognized in the pre-process that 

ES = 40 and EP = 0 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-1" while holding 
ES at a value of "40" in the RAM 46 (process ID = 

15 2.40.40), 

when it is recognized in the pre-process that 
ES = 50 [cf. FIG. 70(F)], the control unit 42 makes the 
MTU 30 carry out the real operation (real RB ) . In the 
post-process, the control unit 42 determines a 

20 difference between a real BID of TM read in read-back 
and SBID stored in the save area 47e [(SBID) - (real 
BID)], When confirming that the difference is "1", 
the control unit 42 stores a real BID of the TM in the 
save area (SBID) 46e in the RAM 46, and updates ES to 

25 " 6 0" and EP to 0" in the RAM 46 (process ID = 2.50.00). 

When recognizing in the pre-process that 
ES=60 and EP=-4 [cf. FIG. 70(G)], the control unit 42 
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re-positions the head at a position SBID+EP [position 
at n in FIG. 70(G)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real RB) . In the 
post-process, the control unit 42 updates ES to ^'00" 
5 in the RAM 46 (process ID = 2.60.00). 

When it is recognized in the pre-process, that 
ES-60 and EP=-3 [cf. FIG. 70(G)], the control unit 46 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-4" while holding 
10 ES at a value of 6 0" in the RAM 46 (process ID = 
2.60.10) . 

When it is recognized in the pre-process that 
ES = 60 and EP--2 [cf. FIG. 70(G)], the control unit 4 2 
executes emulation of the MTU 30. In the post -process, 
15 the control unit 42 updates EP to ""-3" while holding 
ES at a value of 60" in the RAM 46 (process ID = 
2 . 60.20) . 

When it is recognized in the pre-process that 
ES = 6 0 and EP=-1 [cf. FIG. 70(G)], the control unit 4 2 
20 executes emulation of the MTU 30, Inthepost -process, 
the control unit 42 updates EP to '"-2" while holding 
ES at a value of ""60" in the RAM 45 (process ID = 
2. 60.30) . 

When it is recognized in the pre-process that 
25 ES=60 and EP-0 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post-process, 
the control unit 42 updates EP to ""-1" while holding 
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ES at a value of ^^6 0" in the RAM 46 (process ID = 
2.50.40) . 

When it is recognized in the pre-process that 
ES = 60 and EP-+1 [cf. FIG. 70(G)], the control unit 42 
5 executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to ^^0" while holding 
ES at a value of ^^60" in the RAM 46 (process ID = 
2.60.50) . 

(D RB Process in Pattern 2 (cf. FIG. 89) 

10 As shown in FIG. 89, pre-processes and 

post-processes in the RB process in Pattern 2 are 
almost similar to the pre-processes and the post- 
processes in the RB process in Pattern 1 described 
above with reference to FIG. 88 . Processes of process 

15 IDs = 2.31.00 to 2.61.50 shown in FIG. 89 correspond 
to the processes of process IDs = 2.30 . 00 to 2.60.50 
shown in FIG. 88, respectively. Note that ES in the 
RAM 64 is updated to "41" in the post-processes of 
process ID = 2.41.10 to 2.41.40, and ES in the RAM 46 

20 is updated to ''61'- in the post-processes of process 
IDs = 2.51.00 and 2.61.10, 2.61.40 to 2.61.50. 
(D RB Process in Pattern 3 (cf, FIG. 90) 

As shown in FIG. 90, pre-processes and 
post-processes in the RB process in Pattern 3 are 

25 almost similar to the pre-processes and the post- 
processes in the RM process in Pattern 1 described 
above with reference to FIG. 88 . Processes of process 
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IDs = 2.32.00 to 2.62,50 shown in FIG. 90 correspond 
to the processes of process IDs = 2.30.00 to 2.60.50 
shown in FIG. 88, respectively. Note that ES in the 
RAM 46 is updated to 'M2" in the post-processes of 
5 process IDs = 2.42.10 and 2.42 . 40, and ES in the RAM 
46 is updated to ''62" in the post-processes of process 
IDs = 2.52.00 and 2.62.10, 2.62.40 to 2.62.50. 
® RB Process in Pattern 4 (cf. FIG. 91). 

As shown in FIG, 91, pre-processes and 

10 post-processes in the RB process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the RB process in Pattern 1 described 
above with reference to FIG. 88 . Processes of process 
IDs = 2.33.00 to 2.63.50 shown in FIG. 91 correspond 

15 to the processes of process IDs = 2.30.00 to 2.60.50 
shown in FIG. 88, respectively. Note that ES in the 
RAM 46 is updated to 'M3" in the post-processes of 
process IDs = 2.43.10 to 2 . 43.40, and ES in the RAM 
46 is updated to ''63" in the post-processes of process 

20 IDs = 2.53.00 and 2.63.10 to 2.63.50. 
[2-2-5-3] WR (Write) Process 
® WR Process in Pattern 1 (cf, FIG. 92) 

When the I/F converting apparatus 40 receives 
a WR command, the control unit 42 first refers to the 

25 RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES = 00 
[cf . 70 (A) ] , the control unit 42 makes the MTU 30 carry 
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out a real operation (real WR) . In the post-process, 
the control unit 42 holds ES = 00 in the RAM 46 (process 
ID = 3 . 00 . 00) . 

When it is recognized in the pre-process that 
5 ES = 10 [cf. FIG. 70(B)], the control unit 42 makes the 
MTU 30 carry out the real operation (real WR) . in the 
post-process, the control unit 42 determines whether 
the type of a data block written by the MTU 30 is EOF 
or any other. When it is determined that the data 
10 block is OEF (EOFl) , the control unit 42 saves the data 
block (EOFl) in the save area (SDTl) in the RAM 46, 
and updates ES to "^20" in the RAM 46 (process ID = 

3.10.00) . When it is determined in the post-process 
that the data block is other than EOF, the control unit 

15 42 updates ES to ^^00" in the RAM 46 (process ID = 

3.10.01) . 

When it is recognized in the pre-process that 
ES = 20 [cf, FIG. 70(C)], the control unit 42 makes the 
MTU 30 carry out the real operation (real WR) . In the 

20 post-process, the control unit 42 determines whether 
the type of a data block written by the MTU 30 is EOF 
or any other. When it is determined that the data 
block is EOF (E0F2), the control unit saves the data 
block (E0F2) in the save area (SDT2) 46d in the RAM 

25 46, and updates ES to ^"30" in the RAM 46 (process ID 
= 3.20.00) . When it is determined in the post -process 
that the data block is other than EOF, the control unit 
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42 updates. ES to ^^00" in the RAM 46 (process ID = 
3.20.01) . 

When it is recognized in the pre-process that 
ES = 30 [cf. FIG. 70(D)], the control unit 42 makes the 
5 MTU 30 carry out the real operation (real WR) . in the 
post-process, the control unit 42 updates ES to "00" 
in the RAM 46 (process ID = 3.30,00). 

When it is recognized in the pre-process that 
ES = 4 0 and EP^ — 4 [cf. FIG. 70(E)], the control unit 4 2 

10 re-positions the head at a position SBID-hEP [position 
n in FIG. 70(E)] in the MTU 30, and makes the MTU 30 
carry out the real operation (real WR) . In the 
post-process, the control unit 42 updates ES to "^00" 
in the RAM 46 (process ID = 3.40.00). 

15 When it is recognized in the pre-process that 

ES = 40 and EP = -3 [cf. FIG. 70(E)], the control unit 42 
re-positions the head at a position SBID-hEP [position 
n+1 in FIG. 70(E)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WR) . In the 

20 post-process, the control unit 42 determines whether 
the type of a data block written by the MTU 30 is EOF 
or any other. When it is determined that the data 
block is EOF (EOFl) , the control unit 42 saves the data 
block in the save area (SDTl) 46c in the RAM 46, 

25 subtracts 3 from SBID in the RAM 4 6, and updates ES 
to "20" in the RAM 46 (process ID = 3.40.10). When 
it is determined in the post-process that the data 
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block is other than EOF, the control unit 42 updates 
ES to "00" in the RAM 46 (process ID = 3.40.11). 

When it is recognized in the pre-process that 
ES-40 and EP = -2 [cf . FIG. 70 (E) ] , the control unit 42 
re-positions the head at a position SBID + EP [position 
n + 2 in FIG. 70(E)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WR) . In the 
post-process, the control unit 42 determines whether 
the type of a data block written by the MTU 30 is EOF 
or any other. When it is determined that the data 
block is EOF (E0F2) , the control unit 42 saves the data 
block (E0F2) in the save area (SDT2) 46d in the RAM 
46, subtracts 3 from SBID in the RAM 46, and updates 
ES to ^^30" in the RAM 46 (process ID = 3.40.20) . When 
it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to ^^00" in the RAM 46 (process ID = 3.40,21). 

When it is recognized in the pre-process that 
ES = 40 and EP = -1 [cf. FIG. 70(E)], the control unit 42 
re-positions the head at a position SBID + EP [position 
at n + 3 in FIG. 70 (E) ] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WR) . In the 
post-process, the control unit 42 updates ES to "'00" 
in the RAM 46 (process ID = 3.40.30). 

When it is recognized in the pre-process that 
ES = 4 0 and EP=0 [cf. FIG. 70(E)], processes similar to 
those of process IDs = 3.10.00 and 3.10.01 described 
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above are carried out in the pre-process and the 
post-process (process IDs = 3.40.40, 3.40.41). 

When it is recognized in the pre-process that 
ES = 50 [cf. FIG. 70(F)], processes similar to those of 
5 process IDs = 3.10.00 and 3.10,01 described above are 
carried out in the pre-process and the post-process 
(process IDs = 3.50.00, 3.50.01). 

When it is recognized in the pre-process that 
ES = 60 and EP = -4 [cf. FIG, 70(G)], a process similar 
10 to that of process ID = 3.40.00 described above is 
carried out in the pre-process and the post-process 
(process ID = 3.60,00). 

When it is recognized in the pre-process that 
ES=60 and EP=-3 [cf. FIG. 70(G)], processes similar 
15 to those ofprocess IDs = 3,40.10 and 3,40.11 described 
above are carried out in the pre-process and the 
post-process (process IDs = 3.60,10, 3,60.11). 

When it is recognized in the pre-process that 
ES=60 and EP=-2 [cf. FIG. 70(G)], processes similar 
20 to those ofprocess IDs = 3.40.20 and 3.40,21 described 
above are carried out in the pre-process and the 
post-process (process IDs = 3,60.20, 3.60.21). 

When it is recognized in the pre-process that 
ES=60 and EP=-1 [cf. FIG, 70(G)], a process similar 
25 to that of process ID = 3.40.30 described above is 
carried out in the pre-process and the post-process 
(process ID = 3.60.30). 
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When it is recognized in the pre-process that 
ES = 60 and EP = 0 [cf . FIG. 70 (G) ] , processes similar to 
those of process IDs = 3.10.00 and 3.10.01 described 
above are carried out in the pre-process and the 
5 post-process (process IDs = 3,60.40, 3.60.41). 

When it is recognized in the pre-process that 
ES = 60 and EP=+1 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
n + 5 in FIG. 70(G)] in the MTU 30, and makes the MTU 

10 30 carry out the real operation (real WR) . In the 
post-process, the control unit 42 determines whether 
the type of a data block written by the MTU 30 is EOF 
or any other. When it is determined that the data 
block is EOF (EOFl) , the control unit 42 saves the data 

15 block (EOFl) in the save area (SDTl) 46c in the RAM 
46, adds 1 to SBID in the RAM 46, and updates ES to 
""20" in the RAM 46 (process ID = 3.60.50). When it 
is determined in the post-process that the data block 
is other than EOF, the control unit updates ES to "'^OO" 

20 in the RAM 46 (process ID = 3.60.51). 

© WR Process in Pattern 2 (cf. FIG. 93) 

As shown in FIG. 93, pre-processes and 
post-processes in the WR process in Pattern 2 are 
similar to the pre-processes and the post-processes 

25 in the WR process in Pattern 1 described above with 
reference to FIG. 92. Processes of process IDs = 
3.31.00 to 3.61.51 shown in FIG. 93 correspond to the 
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processes of process IDs = 3.30.00 to 3.60.51 shown 
in FIG. 88, respectively. 

(D WR Process in Pattern 3 (cf. FIG. 94) 

As shown in FIG. 94, pre-processes and 
post-processes in the WR process in Pattern 3 are 
almost similar to the pre-processes and the post- 
processes in the WR process in Pattern 3 described 
above with reference to FIG . 92. Processes of process 
IDs = 3.22.00 to 3.62.51 shown in FIG. 94 correspond 
to the processes of process IDs = 3.20.00 to 3.60.51 
shown in FIG. 92, respectively. Note that ES in the 
RAM 46 is updated to "32" in the post-processes of 
process IDs = 3 . 2 2 . 0 0 , 3 . 4 2 . 2 0 and 3.62.20. 
® WR Process in Pattern 4 (cf. FIG. 95) 

As shown in FIG. 95, pre-processes and 
post-processes in the WR process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the WR process in Pattern 1 described 
above with reference to FIG. 92 . Processes of process 
IDs = 3.33.00 to 3.63.51 shown in FIG. 95 correspond 
to the processes of process IDs = 3.30.00 to 3.60.51 
shown in FIG. 92, respectively. Note that ES in the 
RAM 46 is updated to ^^32" in the post-processes of 
process IDs = 3.43.20 and 3.63.20. 

[2-2-5-4] BSP (Back Space Block) Process 
® BSP Process in Pattern 1 (cf . FIG. 96) 

When the I/F converting apparatus 40 receives 
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a BSP command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES = 00 
tcf. FIG. 70(A)], the control unit 42 makes the MTU 
5 30 carry out a real operation (real BSP) . In the 
post-process, the control unit 42 holds ES=^00 in the 
RAM 46 (process ID = 4.00.00). 

When it is recognized in the pre-process that 
ES = 10 [cf. FIG. 70(B)], the control unit 42 makes the 
10 MTU 30 carry out the real operation (real BSP). In 
the post-process ,' the control unit 42 updates ES to 
""00" in the RAM 46 (process ID = 4.10.00). 

When it is recognized in the pre-process that 
ES = 20 [cf. FIG. 70(G)], the control unit 42 makes the 
15 MTU 30 carry out the real operation (real BSP). In 
the post-process, the control unit 42 updates ES to 
^^10" in the RAM 46 (process ID = 4.20.00). 

When it is recognized in the pre-process that 
ES = 30 [cf. FIG. 70(D)], the control unit 42 makes the 
20 MTU 30 carry out the real operation (real BSP) . In 
the post-process, the control unit 42 updates ES to 
''20" in the RAM 46 (process ID = 4 . 30.00), 

When it is recognized in the pre-process that 
ES=40 and EP=-4 [cf. FIG, 70(E)], the control unit 
25 re-positions the head at a position SBID+EP [position 
, n in FIG. 70(E)] in the MTU 30, and makes the MTU 30 
carry out the real operation (real BSP) . In the 
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post-process, the control unit 42 updates ES to "00" 
in the RAM 46 (process ID = 4.40.00). 

When it is recognized in the pre-process that 
ES = 4 0 and EP=-3 [cf. FIG. 70(E)], the control unit 4 2 
5 executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates ES to ^^-4" while holding 
ES at a value of "40" in the RAM 46 (process ID = 
4.40.10) , 

When it is recognized in the pre-process that 
10 ES = 40 and EP--2 [cf . FIG. 70(E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to "-3" while holding 
ES at a value of "40" in the RAM 46 (process ID 
4.40.20) . 

15 When it is recognized in the pre-process that 

ES = 4 0 and EP = -1 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-2" while holding 
ES at a value of "40" in the RAM 46 (process ID = 

20 4. 40.30). • 

When it is recognized in the pre-process that 
ES-40 and EP = 0 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30. In thepost -process, 
the control unit 42 updates EP to while holding 

25 ES at a value of "40" in the RAM 46 (process ID = 
4.40.40) . 

When it is recognized in the pr-process that 
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ES = 50 [cf. FIG. 70(F)], the control unit 42 makes the 
MTU 30 carry out the real operation (real BSP) . In 
the post-process, when TM is detected during the back 
space operation, the control unit 42 determines a 
5 difference between a real BID of the TM and BID stored 
in the save area 46e [(SBID) - (real BID)]. When 
confirming that the difference is 1" , the control 
unit stores a real BID of the TM in the save area (SBID) 
46e in the RAM 46, and updates ES to ''60" and EP to 

10 ''0" in the RAM 46 (process ID = 4.50,00) . 

When it is recognized that ES = 60 and EP=-4 [cf . 
FIG. 70 (G) ] , the control unit 42 re-positions the head 
at a position SBID + EP [position n in FIG. 70(G)] in 
the MTU 30, and makes the MTU 30 carry out the real 

15 operation (real BSP) . In the post-process, the 
control unit 42 updates ES to "^00" in the RAM 46 
(process ID = 4.60.00). 

When it is recognized in the pre-process that 
ES = 6 0 and EP = -3 [cf. FIG. 70(G)], the control unit 4 2 

20 executes emulation of the MTU 30 . In the pos t-pr oces s , 
the control unit 42 updates EP to ^^-4" while holding 
ES at a value of ^^60" in the RAM 46 (process ID = 
4.60.10) . 

When it is recognized in the pre-process that 
25 ES = 60 and EP = -2 [cf . FIG. 70 (G) ] , the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "-3" while holding 
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ES at a value of '"60" in the RAM 46 (process ID = 
4. 60 .20) . 

When it is recognized in the pre-process that 
ES = 60 and EP = -1 [cf . FIG. 70 (G) ] , the control unit 42 
5 executes emulation oftheMTUSO. Inthepost -process, 
the control unit 42 updates EP to ^^-2" while holding 
ES at a value of '"60" in the RAM 46 (process ID = 
4. 60 . 30) . 

When it is recognized in the pre-process that 
10 ES = 60 and EP = 0 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to ^^-l" while holding 
ES at a value of '"60" in the RAM 46 (process ID = 
4.60.40). 

15 When it is recognized in the pre-process that 

ES = 6 0 and EP- + 1 [cf. FIG. 70(G)], the control unit 4 2 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates ES to '"60" and EP to '" 0" 
in the RAM 46 (process ID = 4.60.50). 

20 (D BSP process in Pattern 2 (cf. FIG. 97) 

As shown in FIG. 97, pre-processes and. 
post-processes in the BSP process in Pattern 2 are 
almost similar to the pre-processes and the post- 
processes in the BSP process in Pattern 1 described 

25 above with reference to FIG. 96. Processes of process 
IDs = 4.31.00 to 4.61.50 shown in FIG. 97 correspond 
to the processes of process IDs = 4.30.00 to 4.60.50 



233 



shown in FIG. 96, respectively. Note that ES in the 
RAM 46 is updated to 1" in the post-processes of 
process IDs = 4.41.10 to 4.41.40, and ES in the RAM 
46 is updated to "61" in the post-processes of process 
IDs = 4.51.00 and 4.61.10 to 4.61.50, 
(D BSP Process in Pattern 3 (cf. FIG. 98) 

As shown in FIG. 98, pre-processes and 
post-processes in the BSP process in Pattern 3 are 
almost similar to the pre-processes and the post- 
processes in the BSP process in Pattern 1 described 
above with reference to FIG, 95. Processes of process 
IDs = 4,22,00 to 4,62.50 shown in FIG. 98 correspond 
to the processes of process IDs = 4.20.00 to 4.60.50 
shown in FIG. 96, respectively. Note that ES in the 
RAM 46 is updated to "22" in the post-process of 
process ID = 4,32.00, ES in the RAM 46 to "42" in the 
post-processes of process IDs = 4.42.10 to 4.42,40, 
and ES in the RAM 46 to "62" in the post-processes of 
process IDs = 4.52,00 and 4.62.10 to 4,62.50. 
® BSP Process in Pattern 4 (cf. FIG. 99) 

As shown in FIG. 99, pre-processes and 
post-processes in the BSP process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the BSP process in Pattern 1 described 
above with reference to FIG. 96. Processes of process 
ID = 4.33.00 to 4.63.50 shown in FIG. 99 correspond 
to the processes of process IDs = 4,30 . 00 to 4.60.50 
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Shown in FIG. 96, respectively. Note that ES in the 
RAM 45 is updated to "22" in the post-process of 
process ID = 4.33.00, ES in the RAM 46 to "43" in the 
post-processes of process IDs =4.43.10 to 4.43,40, 
and ES in the RAM 46 to "63" in the post-processes of 
process IDs = 4.53.00 and 4.63.10 to 4.63.50. 

[2-2-5-4] SBPF (Back Space File) Process 
® BSPF Process in Pattern 1 (cf. FIG. 100) 

When the I/F converting apparatus 40 receives 
a BSPF command, the control unit 42 first refers to 
the RAM 46 to recognize a value of ES and a value of 
EP in the pre-process. When it is recognized that 
ES = 00 [cf. FIG. 70(A)], the control unit 42 makes the 
MTU 30 carry out a real operation (real BSP) . In the 
post-process, the control unit 42 holds ES = 00 in the 
RAM 46 (process ID = 5.00.00). 

When it is recognized in the pre-process that 
ES = 10 [cf. FIG. 70(B)], the control unit 42 makes the 
MTU 30 carry out the real operation (real BSPF) . In 
the post-process, the control unit 42 updates ES to 
"00" in the RAM 47 (process ID = 5.10.00). 

When it is recognized in the pre-process that 
ES = 20 [cf. FIG. 70(C)], the control unit 42 makes the 
MTU 30 carry out the real operation (real BSPF) . In 
the post-process, the control unit 42 updates ES to 
"00" in the RAM 46 (process ID = 5.20.00). 

When it is recognized in the pre-process that 
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ES = 30 [cf. FIG. 70(D)], the control unit 42 makes the 
MTU 30 carry out the real operation (real BSPF) . In 
the post-process, the control unit 42 updates ES to 
''00" in the RAM 46 (process ID = 5.30.00). 

When it is recognized in the pre-process that 
ES = 4 0 and EP = -4 [cf. FIG. 70(E)], the control unit 4 2 
re-positions the head at a position SBID+EP (position 
n in FIG. 70(E)) in the MTU 30, and makes the MTU 30 
carry out the real operation (real BSPF) . In the 
post-process, the control unit 42 updates ES to '"00" 
(process ID = 5.40.00). 

When it is recognized in the pre-process that 
ES = 4 0 and EP = -3 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30. Inthe post -process, 
the control unit 42 updates EP to "-4" while holding 
ES at a value of 'MO" in the RAM 46 (process ID = 
5,40.10) . 

When it is recognized in the pre-process that 
ES = 4 0 and EP = -2 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30. In the post-process, 
the control unit 42 updates EP to ^^-4" while holding 
ES at a value of "40" in the RAM 46 (process ID = 
5.40.20) . 

When it is recognized in the pre-process that 
ES = 4 0 and EP = -1 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30. Inthe post-process, 
the control unit 42 updates EP to ^^-4" while holding 
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ES at a value of "40" in the RAM 46 (process ID = 
5.40.30) . 

When it is recognized in the pre-process that 
Es = 40 and EP=0 [cf. FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to while holding 

ES at a value of "40" in the RAM 46 (process ID = 
5.40.40) . 

When it is recognized in the pre-process that 
ES=50 [cf. FIG. 70(F)], the control unit 42 makes the 
MTU 30 carry out the real operation (real BSPF) . In 
the post-process, when TM is detected during the back 
space operation, the control unit 42 determines a 
difference between a real BID of the TM and SBID stored 
in the save area 46e [(SBID) - (real BID)]. When 
confirming that the difference is "1", the control 
unit 42 stores a real BID of the TM in the save area 
(SBID) 46e in the RAM 46, and updates ES to "60" and 
EP to "0" in the RAM 4 6" (process ID = 5.50. 00). 

When it is recognized in the pre-process that 
ES=60 and EP=-4 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
n in FIG. 70(G)] in the MTU 30, and makes the MTU 30 
carry out the real operation (real BSPF) . In the 
post-process, the control unit 42 updates ES to "00" 
in the RAM 46 (process ID = 5.60.00). 
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When it is recognized in the pre-process that 
ES=60 and EP=-3 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTO 30. In the post -process, 
the control unit 42 updates EP to ^^-4" while holding 
5 ES at a value of ^^60" in the RAM 46 (process ID = 
5.60.10). 

When it is recognized in the pre-process that 
ES = 60 and EP==-2 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30- In the post-process, 
10 the control unit 42 updates EP to "^-4" while holding 
ES at a value of "60" in the RAM 64 (process ID = 
5.60.20) . 

When it is recognized in the pre-process that 
ES = 60 and EP=-1 [cf. FIG. 70(G)], the control unit 30 
15 executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to ^^-4" while holding 
ES at a value of ''60" in the RAM 46 (process ID = 
5,60 .30) . 

When it is recognized in the pre-process that 
20 ES = 60 and EP = 0 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post-process, 
the control unit 42 update EP to '"-1" while holding 
ES at a value of '"60" in the RAM 46 (process ID = 
5.60.40) . 

25 When it is recognized in the pre-process that 

ES = 60 and EP = + 1 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. In the post-process. 
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the control unit 42 updates EP to "0" while holding 
ES at a value of "60" in the RAM 46 (process ID = 
5.60,50) • 

(D BSPF Process in Pattern 2 (cf. FIG. 101) 
5 As shown in FIG. 101, pre-processes and 

post-processes in the BSPF process in Pattern 2 are 
almost similar to the pre-processes and the post- 
processes in the BSPF process in Pattern 1 described 
above with reference to FIG. 100. Processes of 

10 process IDs = 5.31.00 to 5.61.50 correspond to the 
processes of process IDs = 5.30.00 to 5.60.50 shown 
in FIG. 100, respectively. Note that ES in the RAM 
46 is updated to "41" in the post-processes of process 
IDs = 5.41,10 to 5.41.40, and ES in the RAM 46 is 

15 updated to "61" in the post-processes of process IDs 
= 5.51.00 and 5.61.10 to 5.61.50. 
® BSPF Process in Pattern 3 (cf. FIG. 102) 

As shown in FIG. 102, pre-processes and 
post-processes in the BSPF process in Pattern 3 are 

20 almost similar to the pre-processes and the post- 
processes in the BSPF process in Pattern 1 described 
above with reference to FIG. 100. Processes of 
process IDs = 5.22.00 to 5.62.50 correspond to the 
processes of process IDs = 5.20.00 to 5.60.50 shown 

25 in FIG. 100, respectively. Note that ES in the RAM 
46 is updated to "42" in the post-processes of process 
IDs = 5.42.10 to 5.42.40, and ES in the RAM 46 is 



239 



updated to ''6 2" in the post-processes of process IDs 

= 5.52.00 and 5.52.10 to 5.62.50. 

® BSPF Process in Pattern 4 (cf. FIG. 103) 

As shown in FIG. 103, pre-processes and 
post-processes in the BSPF process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the BSPF process in Pattern 1 described 
above with reference to FIG. 100. Processes of 
process IDs = 5.33.00 to 5 .63 . 50 correspond to the 
processes of process IDs = 5.30.00 to 5.60.50 shown 
in FIG. 100, respectively. Note that ES in the RAM 
46 is updated to "43" in the post-processes of process 
IDs = 5.43.10 to 5.43.40, and ES in the RAM 46 is 
updated to '"63" in the post-processes of process IDs 
= 5.53.00 and 5.63.10 to 5.63.50. 

[2-2-5-6] SP (Forward Space Block) Process 
® SP Process in Pattern 1 (cf. FIG. 104) 

When the I/F converting apparatus 40 receives 
an SP command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP. 
When it is recognized that ES = 00 [cf . FIG. 70(A) ] , the 
control unit 42 makes the MTU 30 carry out a real 
operation (real SP) . In the post-process, the 
control unit 42 determines whether the type of a data 
block detected during the forward space operation in 
the MTU 30 is TM or any other. When it is determined 
that the data block is TM, the control unit 42 stored 
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a real BID of the TM in the save area (SBID) 45e in 
the RAM 46, an updates ES (control area 46a) to ''10" 
in the RAM 46 (process ID = 6,00 . 00). When it is 
determined in the post-process that the data block is 
5 other than TM, the control unit 42 holds ES = 00 in the 
RAM 46 (process ID = 6.00.01). 

When it is recognized in the pre-process that 
ES = 10 [cf. FIG. 70(B)], the control unit 4 2 makes the 
MTU 30 carry out the real operation (real SP) . In the 

10 post-process, the control unit 42 determines which one 
the type of the data block detected during the forward 
space operation in the MTU 30 is of EOF, TM or any other. 
When it is determined that the data block is EOF (EOFl) , 
the control unit 42 updates ES to "22" in the RAM 46 

15 (process ID = 6.10.00) , When it is determined in the 
post-process that the data block is TM, the control 
unit 42 stores a real BID of the TM in the save area 
(SBID) 46e, and holds ES = 10 in the RAM 46 (process ID 
- 6.10.01) . When i t i s determined in the post -process 

20 that the data block is other than EOF and TM, the 
control unit 42 updates ES to '^00" in the RAM 46 
(process ID = 6.10.02). 

When it is recognized in the pre-process that 
ES = 20 [cf . FIG. 70 (C) ] , the control unit 42 makes the 

25 MTU 30 carry out the real operation (real SP) . In the 
post-process, the control unit 42 determines which one 
the type of a data block detected during the forward 
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space operation in the MTU 30 is of EOF, TMor any other . 
When it is determined that the data block is EOF ( E0F2 ) , 
the control unit 42 updates ES to "^31" in the RAM 46 
(process ID = 6,20,00) . when it is determined in the 
5 post-process that the data block is TM, the control 
unit 42 stores a real BID of the TM in the save area 
(SBID) 46e in the RAM 46, and updates ES to '"10" in 
the RAM 46 (process ID = 6.20,01). When it is 
determined in the post-process that the data block is 

10 other than EOF and TM, the control unit 42 updates ES 
to ^"00" in the RAM 46 (process ID = 6.20,02). 

When it is recognized in the pre-process that 
ES = 30 [cf . FIG, 70 (D) ] , the control unit 42 makes the 
MTU 30 carry out the real operation (real SP) , in the 

15 post-process, the control unit 42 determines whether 
the type of a data block detected during the forward 
space operation in the MTU 30 is TM or any other. When 
it is determined that the data block is TM, the control 
unit 42 determines a difference between a real BID of 

20 the TM and SBID stored in the save area 46e [ (real BID) 
- (SBID) ] , When confirming that the difference is 3" , 
the control unit 42 stores a real BID of the TM in the 
save area (SBID) 46e in the RAM 46, and updates ES to 
"4 0" and EP to "0" in the RAM 4 6 (process ID = 6.30,00). 

25 When it is determined in the post-process that the data 
block is other than TM, the control unit 42 updates 
ES to ^^00" in the RAM 46 (process ID = 6.30,01), 
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When it is recognized in the pre-process that 
ES = 40 and EP= -4 [cf. FIG. 70(E)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "-3" while 
5 holding ES at a value of "MO" in the RAM 46 (process 
ID = 6.40.00) . 

When it is recognized in the pre-process that 
ES = 4 0 and EP = -3 [cf. FIG. 70(E)], the control unit 4 2 
executes emulation of the MTU 30 . In the post -process, 
10 the control unit 42 updates EP to ""-2" while holding 
ES at a value of "MO" in the RAM 46 (process ID = 
6.40.10) . 

When it is recognized in the pre-process that 
ES = 40 and EP = -2 [cf . FIG. 70 (E) ] , the control unit 42 
15 executes emulation of the MTU 30. In the post-process, 
the control unit 42 updates EP to ""-1" while holding 
ES at a value of "40" in the RAM 46 (process ID = 
6.40.20) . 

When it is recognized in the pre-process that 
20 ES = 40 and EP=-1 [cf . FIG. 70(E)], the control unit 42 
executes emulation of the MTU 30. In the post -process, 
the control unit 42 updates EP to "0" while holding 
ES at a value of "MO" in the RAM 46 (process ID = 
6.40.30) . 

25 When it is recognized in the pre-process that 

ES = 40 and EP = 0 [cf. FG. 70(E)], the control unit 42 
makes the MTU. 30 carry out the real operation (real 
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SP) . In the post-process, the control unit 42 
determines which one the type of a data block detected 
during the forward space operation is of EOF, TM or 
any other. When it is determined that the data block 
5 is EOF (EOFl) , the control unit 42 updates ES to "22" 
in the RAM 46 (process ID = 6.40.40) • It is determined 
in the post-process that the data block is TM, the 
control unit 42 determines a difference between a real 
BID of the TM and SBID stored in the save area 46e 

10 [(real BID) - (SBID)]. When confirming that the 

difference is "1", the control unit 42 stores a real 
BID of the TM in the save area (SBID) 46e in the RAM 
46, and updates Es to "50" in the RAM 46 (process ID 
= 6.40.41) . When it is determined that the data block 

15 is other than OEF and TM, the control unit 42 updates 
ES to "00" in the RAM 46 (process ID = 6,40.42). 

When it is recognized in the pre-process that 
ES=50 [cf. FIG. 70(F)], processes almost similar to 
the processes of process IDs = 6.10.00, 6.10.01 and 

20 6.10.02 described above are carry out in the pre- 
processes and the post-processes (process IDs = 
6.50.00, 6.50.01, 6.50.02) . Note that ES in the RAM 
46 is updated to "22" in the post-process of process 
ID = 6.50.00. 

25 When it is recognized in the pre-process that 

ES = 60 and EP=-4 [cf . FIG. 70 (G) ] , the control unit 42 
executes emulation of the MTU 30. In the post-process. 
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the control unit 42 updates ES to ^^-3" while holding 
ES at a value of ^^60" in the RAM 46 (process ID = 
6. 60 • 00) . 

When it is recognized in the pre-process that 
5 ES = 60 and EP = -3 [cf. FIG. 70(G)], the control unit 4 2 
executes emulation of the MTU 30 . In the post-process, 
the control unit 42 updates EP to ^^-2" while holding 
ES at a value of 6 0" in the RAM 46 (process ID = 
6. 60 . 10) . 

10 When it is recognized in the pre-process that 

ES = 60 andEP=-2 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30. Inthe post -process, 
the control unit 42 updates EP to ^^-1" while holding 
ES at a value of "60" in the RAM 46 (process ID = 

15 6. 60 .20) . 

When it is recognized in the pre-process that 
ES = 60 and EP = -1 [cf. FIG, 70(G)], the control unit 42 
executes emulation of the MTU 30. Inthe post -process, 
the control unit 42 updates EP to "0" while holding 

20 ES at a value of "60" in the RAM 46 (process ID = 
6. 60 .30) . 

When it is recognized in the pre-process that 
ES^60 and EP = 0 [cf. FIG. 70(G)], the control unit 42 
executes emulation oftheMTU30. Inthe post-process , 
25 the control unit 42 updates EP to "+1" while holding 
ES at a value of "60" in the RAM 46 (process ID = 
6.60 . 40) . 
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When it is recognized in the pre-process that 
ES = 60 and EP = + 1 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
at n + 5 in FIG. 70 (G) ] in the MTU 30, and makes the MTU 
5 30 carry out the real operation (real SP) . In the 
post-process , the control unit 42 determines which one 
the type of a data block detected during the forward 
space operation in the MTU 30 is of EOF, TM or any other. 
When it is determined that the data block is EOF (EOFl) , 

10 the control unit 42 adds 1 to SBID in the RAM 46, and 
updates ES to "22" in the RAM 46 (process ID = 6.60.50) . 
When it is determined in the post-process that the data 
block is TM, the control unit 42 stores a real BID of 
the TM in the save area (SBID) 46e, and updates ES to 

15 ^10" in the RAM 46 (process ID = 6.60.51). When it 
is determined in the post-process that the data block 
is other than OEF and TM, the control unit 42 updates 
ES to '^OO" in the RAM 46 (process ID = 6.60.52). 
(D SP Process in Pattern 2 (cf. FIG. 105) 

20 As shown in FIG. 105, pre-processes and 

post-processes in the SP process in Pattern 2 are 
almost similar to the pre-processes and the post- 
processes in the SP process in Pattern 1 described 
above with reference to FIG, 104. Processes of 

25 process IDs = 6.31.00 to 6.61.52 shown in FIG. 105 
correspond to the processes of process IDs = 6.30.00 
to 6.60.52 shown in FIG. 104, respectively. 
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Note that ES in the RAM 46 is updated to "41" 
in the post-processes of process IDs = 6.31.00 and 
6.41.00 to 6.41.30, ES in the RAM 46 to "51" in the 
post-process of process ID = 6.41.41, and ES in the 
5 RAM 46 to "61" in the post-processes of process IDs 
= 6.61.00 to 6.61.40. 

® SP Process in Pattern 3 (cf. FIG. 106) 

As shown in FIG. 106, pre-processes and 
post-processes in the SP process in Pattern 3 are 

10 almost similar to. the pre-processes and the post- 
processes in the SP process in Pattern 1 described 
above with reference to FIG. 104. Processes of 
process IDs == 6.22.00 to 6.62.52 shown in FIG. 106 
correspond to the processes of process IDs = 6.20.00 

15 to 6.60.52 shown in FIG. 104, respectively. 

Note that ES in the RAM 46 is updated to ^^22" 
in the post-processes of process IDs = 6.42.40, 
6.52.00 and 6.62.50 , ES in the RAM 46 to "33" in the 
post-process of process ID = 6.22.00, ES in the RAM 

20 46 to "42" in the post-processes of process IDs = 
6.32.00 , and 6.42.00 to 6.42.30 , ES in the RAM 46 to 
"52" in the post-process of process ID = 6.42.41, and 
ES in the RAM 46 to "62" in the post-processes of 
process IDs = 6.62.00 to 6.62.40. 

25 ® SP Process in Pattern 4 (cf. FIG. 107) 

As shown in FIG. 107, pre-processes and 
post-processes in the SP process in Pattern 4 are 
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almost similar to the pre-processes and the post- 
processes in the SP process in Pattern 1 described 
above with reference to FIG. 104. Processes of 
process IDs = 6.33.00 to 6.63.52 correspond to the 
5 processes of process IDs = 6.30.00 to 6.60.52 shown 
in FIG. 104, respectively. 

Note that ES in the RAM 46 is updated to ^22" 
in the post-processes of process IDs = 6.43.40, 
6.53.00 and 5.63,50, ES in the RAM 46 to ^43" in the 
10 post-processes of process IDs = 6.33.00 and 6.43.00 
to 6.43.30, ES in the RAM 46 to ^53" in the post process 
of process ID = 6.43.41, and ES in the RAM 46 to ''63" 
in the post-processes of process IDs = 6.63.00 to 
6.63.40. 

15 [2-2-5-7] FSPF (Forward Space File) Process 
® FSPF Process in Pattern 1 (cf. FIG. 108) 

When the I/F converting apparatus 40 receives 
an FSPF command, the control unit 42 first refers to 
the RAM 46 to recognize a value of ES and a value of 

20 EP in the pre-process. When it is recognized that 
ES-00 [cf . FIG. 70 (A) ] , the control unit 42 makes the 
MTU 30 carry out a real operation (real FSPF) . In the 
post-process, the control unit 42 determines whether 
the type of a data block detected during the forward 

25 space operation in the MTU 30 is TM or any other. When 
it is determined that the data block is TM , the control 
unit 42 stores a real BID of the TM in the save area 
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(SBID) 46e in the RAM 46, and updates ES (control area 
46a) to^lO"in the RAM 4 6 (process ID = 7.00.00). When 
it is determined that the data block is other than TM, 
the control unit 42 holds ES = 00 in the RAM 46 (process 
ID = 7.00.01). 

When it is recognized in the pre-process that 
ES-10 [cf . FIG. 70 (B) ] , the control unit 42 makes the 
MTU 30 carry out the real operation (real FSPF) . In 
the post-process, the control unit 42 determines 
whether the type of a data block detected during the 
forward space operation in the MTU 30 is TM or any other. 
When it is determined that the data block is TM , the 
control unit 42 determines a difference between a real 
BID of the TM and SBID stored in the save area 46e 
[(real BID) - (SBID)]. When the difference is ^3", 
the control unit 42 stores the real BID of the TM in 
the save area (SBID) in the RAM 46, and updates ES to 
^4 3" and EP to 0 in the RAM 4 6 (process ID = 7.10.00) . 
When the above difference is not "^3", the control unit 
42 stores the real BID of the TM in the save area (SBID) 
46e in the RAM 46, and updates ES to ^10'' in the RAM 
46 (process ID = 7.10.01) . When it is determined in 
the post-process that the data block is other than TM, 
the control unit updates ES to ^OO'' in the RAM 46 
(process ID = 7.10.02). 

When it is recognized in the pre-process that 
ES=20 [cf. FIG. 70(C)], in the pre-process and the 
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post-process, processes almost similar to the 
post-processes of process IDs = 7.10.00 to 7.10.02 
described above are carried out (process IDs = 7.20.00 
to 7.20.02). Note that ES in the RAM 46 is updated 
to "'41'' in the post-process of process ID = 7.20.00. 
When it is recognized in the pre-process that ES=30 
[cf. FIG. 70(D)], in the pre-process and the post- 
processes, processes almost similar to the post- 
processes of process IDs = 7.10.00 to 7.10.02 
described above are carried out (process IDs = 7.30.00 
to 7.30.02). Note that ES in the RAM 46 is updated 
to ^40" in the post-process of process ID = 7.30.00. 

When it is recognized in the pre-process that 
ES = 40 and EP = -4 [cf . FIG. 70 (E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^-S" while holding 
ES at a value of ^40" in the RAM 46 (process ID = 
7.40.00). 

When it is recognized in the pre-process that 
ES = 40 and EP = -3 [cf . FIG. 70 (E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^0" while holding 
ES at a value of ^40" in the RAM 46 (process ID = 
7.40.10) . 

When it is recognized in the pre-process that 
ES = 40 and EP— 2 [cf . FIG. 70 (E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
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the control unit 42 updates EP to ^0" while holding 
ES at a value of ^40" in the RAM 46 (process ID = 
7.40.20) . 

When it is recognized in the pre-process that 
ES = 40 and EP = -1 [cf . FIG. 70 (E) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^0" while holding 
ES at a value of "40" in the RAM 46 (process ID = 
7.40.30) . 

When it is recognized in the pre-process that 
ES = 40 and EP = 0 [cf . FIG. 70 (E) ] , the control unit 42 
makes the MTU 30 execute the real operation (real FSPF) . 
In the post-process, the control unit determines 
whether the type of a data block detected during the 
forward space operation in the MTU 30 is TM or any other. 
When it is determined that the data block is TM , the 
control unit 42 determines a difference between a real 
BID of the TM and SBID stored in the save area 46e 
[(real BID) - (SBID)]. When the difference is ^3", 
the control unit 42 stores the real BID of the TM in 
the save area (SBID) 46e, and updates ES to '*43'' and 
EP to ^0" in the RAM 46 (process ID = 7.40,40) . When 
the difference is "^1", the control unit 42 stores the 
real BID of the TM in the save area (SBID) 46e in the 
RAM 46, and updates ES to '^SO" in the RAM 46 (process 
ID = 7.40.41) . When the difference is neither 1 nor 
3, the control unit 42 stores the real BID of the TM 
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in the save area (SBID) 46e in the RAM 46, and updates 
ES to ^10" in the RAM 46 (process ID = 7.40.42) . When 
it is determined in the post-process that the data 
block is other than TM, the control unit 42 updates 
5 ES to ^00" in the RAM 46 (process ID = 7.40.43). 

When it is recognized in the pre-process that 
ES=50 [cf. FIG. 70(F)], in the pre-process and the 
post-process, processes similar to the processes of 
process IDs = 7.10.00, 7.10.01 and 7.10.02 described 
10 above are carried out (process IDs = 7 . 50 . 00 , 7.50.01 , 
7.50.02). 

When it is recognized in the pre-process that 
ES = 60 and EP = -4 [cf . FIG. 70 (G) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
15 the control unit 42 updates EP to ^-3" while holding 
ES at a value of ^60" in the RAM 46 (process ID = 
7.60.00) . 

When it is recognized in the pre-process that 
ES = 60 and EP = -3 [cf . FIG. 70 (G) ] , the control unit 42 
20 executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ""0" while holding 
ES at a value of ^60" in the RAM 46 (process ID = 
7.60,10). 

When it is recognized in the pre-process that 
25 ES = 60 and EP = -2 [cf . FIG. 70 (G) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^0" while holding 
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ES at a value of ^60" in the RAM 46 (process ID = 
7.60.20). 

When it is recognized in the pre-process that 
ES = 60 and EP = -1 [cf . FIG. 70 (G) ] , the control unit 42 
5 executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to "^O" while holding 
ES at a value of '^60'' in the RAM 46 (process ID = 
7.60.30) . 

When it is recognized in the pre-process that 
10 ES = 60 and EP = 0 [cf. FIG. 70(G)], the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to + while holding 
ES at a value of '^eO" in the RAM 46 (process ID = 
7.60.40) . 

15 When it is recognized in the pre-process that 

ES = 60 and EP = + 1 [cf . FIG. 70 (G) ] , in the pre-processes 
and the post-processes, processes similar to the 
processes of process IDs = 7.10.00, 7.10.01 and 
7.10.02 are carried out (process IDs = 7.60.50, 
20 7.60.51 , 7 . 60 . 52) . 

© FSPF Process in Pattern 2 (cf. FIG. 109) 

As shown in FIG. 109, pre-processes and 
post-processes in the FSPF process in Pattern 2 are 
almost similar to the pre-processes and the post- 
25 processes in the FSPF process in Pattern 1 described 
above with reference to FIG. 108. Processes of 
process IDs = 7.31.00 to 7.61.52 shown in FIG. 109 
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correspond to the processes of process IDs = 7.30.00 
to 7.60.52 shown in FIG, 108, respectively. Note that 
ES in the RAM 46 is updated to "41" in the post- 
processes of process IDs = 7.31.00 and 7,41.00 to 
5 7.41.30, ES in the RAM 46 to "43" in the post-processes 
of process IDs = 7.41.40, 7.51.00 and 7.61.50, ES in 
the RAM 46 to "51" in the post-process of process ID 
= 7.41.41, and ES in the RAM 46 to "61" in the 
post-processes of process IDs = 7.61.00 to 7.61.40. 
10 ® FSPF Process in Pattern 3 (cf. FIG. 110) 

As shown in FIG. 110, pre-processes and 
post-processes in the FSPF process in Pattern 3 are 
almost similar to the pre-processes and the post- 
processes in the FSPF process in Pattern 1 described 
15 above with reference to FIG. 108. Processes of 

process IDs = 7.22.00 to 7.62.52 shown in FIG. 110 
correspond to the processes of process IDs = 7.20,00 
to 7.60.52 shown in FIG . 108, respectively . Note that 
ES in the RAM 46 is updated to "43" in the post- 
20 processes of process IDs = 7.22.00, 7.42,40, 7.52.00 
and 7,62.50, ES in the RAM 46 to "42" in the post- 
processes of process IDs = 7.32.00 and 7.42.00 to 
7.42.40 , ES in the RAM 46 to "52" in the post-process 
of process ID = 7.42.41, and ES in the RAM 46 to "62" 
25 in the post-processes of process IDs = 7.62.00 to 
7.62.40. 

@ FSPF Process in Pattern 4 (cf. FIG. Ill) 
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As shown in FIG. Ill, pre-processes and 
post-processes in the FSPF process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the SFPF process in Pattern 1 described 
above with reference to FIG. 108. Processes of 
process IDs = 7.33.00 to 7.63.52 correspond to the 
processes of process IDs = 7.30.00 to 7.60.52 shown 
in FIG. 108. Note that ES in the RAM 46 is updated 
to ^43" in the post -pro cesses of process IDs = 7.33.00, 
7.43.00 to 7.43.40, 7.53.00 , and 7.63 . 50 , ES in the 
RAM 46 to '^53'' in the post-process of process ID = 
7.43.41, and ES in the RAM 46 to ^63" in the post- 
processes of process IDs = 7.63.00 to 7.63,40. 
[2-2-5-8] WTM (Write Tape Mark) Process 

In the MTU 30, when a writing is carried out 
in response to a command in the write system (WR, WTM) , 
an EOD (End Of Data) mark is written after a written 
data block. Therefore, the host (CPU 20) recognizes 
that there is no data block after a data block having 
been written in response to a command in the write 
system after the command in the write system is carried 
out. According to the second embodiment, when ES = 
00, 10 or 2x, or when ES = 4x and EP = -4, -3 or - 
2, or when ES = 6x and EP = -4, -3, -2, -1 or +1, ES 
is updated to '^lO" whenever the real write tape mark 
operation is carried out, as will be described later 
with reference to FIGS. 112 through 115. 
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® WTM Process in Pattern 1 (cf. FIG. 112) 

When the I/F converting apparatus 40 receives 
a WTM command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP. 
5 When it is recognized that ES = 00 [cf . FIG. 70 (A) ] , the 
control unit 42 makes the MTU 30 carry out a real 
operation (real WTM). In the post-process, the 
control unit 42 stores a real BID of a TM written by 
the MTU 30 in the save area (SBID) 46e in the RAM 46, 
10 and holds ES^IO in the RAM 4 6 (process ID = 8.00.00) 

When it is recognized in the pre-process that 
ES = 10 [cf . FIG. 70 (B) ] , the control unit 42 makes the 
MTU 30 carry out the real operation (real WTM) . In 
the post-process, the control unit 42 stores a real 
15 BID of a TM written by the MTU 30 in a save area (SBID) 
46e in the RAM 46, and holds ES at a value of ^10" in 
the RAM 46 (process ID = 8.10.00). 

When it is recognized in the pre-process that 
ES = 20 [cf . FIG. 70 (C) ] , the control unit 42 makes the 
20 MTU 30 carry out the real operation (real WTM) . In 
the post-process, the control unit 42 stores a real 
BID of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to ^IC in the RAM 
46 (process ID = 8.20.00). 
25 When it is recognized in the pre-process that 

ES = 30 [cf . FIG. 70 (D) ] , the control unit 42 makes the 
MTU 30 carry out the real operation (real WTM) . In 
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the post-process, the control unit 42 determines a 
difference between a real BID of a TM written by the 
MTU 30 and SBID stored in the save area 46e [ (real BID) 
- (SBID) ] . When confirming that the difference is "^S", 
5 the control unit 42 stores the real BID of the TM in 
the save area (SBID) 46e in the RAM 46, and updates 
ES to ^40" and EP to "0" in the RAM 46 (process ID = 
8.30,00) , 

When it is recognized in the pre-process that 

10 ES = 40 and EP = -4 [cf . FIG. 70 (E) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
n in FIG. 70(E)] in the MTU 30, and makes the MTU 30 
carry out the real operation (real WTM) . In the 
post-process, the control unit' 42 stores a real BID 

15 of a TM written by the MTU 30 in a save area (SBID) 
46e in the RAM 46, and updates ES to ''lO" in the RAM 
46 (process ID = 8.40.00). 

When it is recognized in the pre-process that 
ES = 40 and EP = -3 [cf . FIG. 70 (E) ] , the control unit 42 

20 re-positions the head at a position SBID+EP [position 
n + 1 in FIG. 70(E)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WTM) . In the 
post-process, the control unit 42 stores a real BID 
of a TM written by the MTU 30 in a save area (SBID) 

25 46e, and updates ES to '^lO" in the RAM 46 (process ID 
= 8.40.10). 

When it is recognized in the pre-process that 
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ES = 40 and EP = -2 [cf . FIG. 70 (E) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
n + 2 in FIG. 70(E)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WTM) . In the 
post-process, the control unit 42 stores a real BID 
of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to "10" in the RAM 
46 (process ID = 8.40.20). 

When it is recognized in the pre-process that 
ES = 40 and EP— 1 [cf . FIG, 70 (E) ] , the control unit 42 
executes emulation of the MTU 30 • In the post-process , 
the control unit 42 updates EP to ^0" while holding 
ES at a value of ^40" in the RAM 46 (process ID = 
8.40.30). 

When it is recognized in the pre-process that 
ES = 40 and EP = 0 [cf. FIG. 70(E)], the control unit 42 
makes the MTU 30 carry out the real operation (real 
WTM). In the post-process, the control unit 42 
determines a difference between a real BID of a TM 
written by the MTU 30 and SBID stored in the save area 
46e [(real BID) - (SBID)]. When confirming that the 
difference is ^1", the control unit 42 stores the real 
BID of the TM in the save area (SBID) 46e, and updates 
ES to ^50" in the RAM 46 (process ID = 8.40.40). 

When it is recognized in the pre-process that 
ES = 50 [cf . FIG. 70 (F) ] , the control unit 42 makes the 
MTU 30 carry out the real operation (real WTM) . In 
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the post-process, the control unit 42 stores a real 
BID of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to '^lO" in the RAM 
46 (process ID = 8.50.00). 
5 When it is recognized in the pre-process that 

ES = 60 and EP = -4 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
n in FIG. 70(G)] in the MTU 30, and makes the MTU 30 
carry out the real operation (real WTM) . In the 

10 post-process, the control unit 42 stores a real BID 
of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to '^lO" in the RAM 
46 (process ID = 8.60.00). 

When it is recognized in the pre-process that 

15 ES = 60 and EP = -3 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID + EP [position 
n + 1 in FIG. 70(G)] in the MTU 30, and maJces the MTU 
30 carry out the real operation (real WTM) . In the 
post-process, the control unit 42 stores a real BID 

20 of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to ^10" in the RAM 
46 (process ID = 8.60.10). 

When it is recognized in the pre-process that 
ES = 60 and EP=-2 [cf . FIG. 70 (G) ] , the control unit 42 

25 re-positions the head at a position SBID+EP [position 
n + 2 in FIG. 70(G)] in the MTU 30, and malces the MTU 
30 carry out the real operation (real WTM) . In the 
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post-process, the control unit 42 stores a real BID 
of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to "10" in the RAM 
46 (process ID = 8.60.20). 
5 When it is recognized in the pre-process that 

ES = 60 and EP = -1 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID + EP [position 
n+3 in FIG. 70(G)] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WTM) . In the 

10 post-process, the control unit 42 stores areal BID 
of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to "10" in the RAM 
46 (process ID = 80.60.30). 

When it is recognized in the pre-process that 

15 ES = 60 and EP-0 [cf . FIG. 70 (G) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^ + 1'' while holding 
ES at a value of "eO'' in the RAM 46 (process ID = 
8.60.40). 

20 When it is recognized in the pre-process that 

ES = 60 and EP = + 1 [cf . FIG. 70 (G) ] , the control unit 42 
re-positions the head at a position SBID+EP [position 
at n + 5 in FIG. 70 (G) ] in the MTU 30, and makes the MTU 
30 carry out the real operation (real WTM) . In the 

25 post-process, the control unit 42 stores a real BID 
of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to "10" in the RAM 
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46 (process ID = 8.60.50), 

© WTM Process in Pattern 2 (cf. FIG. 113) 

As shown in FIG. 113, pre-processes and 
post-processes in the WTM process in Pattern 2 are 
almost similar to the pre-processes and the post- 
processes in the WTM process in Pattern 1 described 
above with reference o FIG . 112. Processes of process 
IDs = 8,31.00 to 8.61.50 shown in FIG. 113 correspond 
to the processes of process IDs = 8.30.00 to 8.60.50 
shown in FIG. 112, respectively. 

Note that ES in the RAM 46 is updated to '^41'' 
in the post-processes of process IDs = 8.31,00 and 
8.41.30, ES in the RAM 46 to "51" in the post-process 
of process ID = 8.41.40, and ES in the RAM 46 to '^ei" 
in the post-processes of process IDs = 8.61.40. 
® WTM Process in Pattern 3 (cf. FIG. 114) 

As shown in FIG. 114, pre-processes and 
post-processes in the WTM process in Pattern 3 are 
almost similar to the pre-processes and the post- 
processes in the WTM process in Pattern 1 described 
above with reference to FIG. 112. Processes of 
process IDs = 8.22.00 to 8.62.50 shown in FIG. 114 
correspond to the processes of process IDs = 8.20.00 
to 8.60.50 shown in FIG. 112. 

Note that ES in the RAM 46 is updated to ''42'' 
in the post-processes of process IDs = 8.32.00, 
8.42 ,00 and 8.42.30 , ES in the RAM 46 to "52" in the 



261 



post-process of process ID = 8.42.40, and ES in the 
RAM 46 to ^S2'^ in the post-processes of process IDs 
= 8.62.00, 8.62.30 an 8.62.40. 
® WTM Process in Pattern 4 (cf. FIG. 115) 
5 As shown in FIG. 115, pre-processes and 

post-processes in the WTM process in Pattern 4 are 
almost similar to the pre-processes and the post- 
processes in the WTM process in Pattern 1 described 
above with reference to FIG. 112. Processes of 

10 process IDs = 8.33.00 to 8.63.50 shown in FIG. 115 
correspond to the processes of process IDs = 8.30.00 
to 8.60.50 shown in FIG. 112, respectively. 

Note that ES in the RAM 46 is updated to "^43" 
in the post-processes of process IDs = 8.33.00, 

15 8,43 . 00 and 8.43.30 , ES in the RAM 46 to ^53" in the 
post-process of process ID = 8.43.40 , and ES in the 
RAM 46 to '^63'' in the post-processes of process IDs 
= 8.63.00, 8.63,30 and 8.63.40. 
[2-3] Practical Examples of Emulation Execution 

20 With reference to FIGS. 116 through 174, 

description will be next made of practical examples 
of emulation executed applying the processes 
(including process IDs = 1.00.00 to 8.63.50) described 
above with reference to FIGS. 83 through 115 to the 

25 control process of the I/F converting apparatus 40 
(control unit 42) . 
[2-3-1] Example 1 of Emulation Execution 
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FIGS, 116(A) and 116(B) are diagrams showing 
a state of data writing on the magnetic tape MT , and 
for illustrating an example of commands issued from 
the CPU 20 when a multi-file is additionally written, 
and tape operations /emulation operations in the MTU 
30 according to the second embodiment in response to 
the commands. The state of data writing on the 
magnetic tape MT , the commands issued from the CPU 20 
and the tape operations (arrows) in the MTU 30 are 
similar to those described above with reference to 
FIGS. 22(A) and 22(B) in the first embodiment, 
descriptions of which are thus omitted. An 
identification pattern for EOFl and E0F2 in the 
example shown in FIGS. 116(A) and 116(B) is Pattern 
1 described above with reference to FIGS. 69 and 70 (A) 
through 70(G)., 

When the open process [cf. (8) to (22)] shown 
in FIGS. 116(A) and 116(B) is carried out, the I/F 
converting apparatus 40 (control unit 42) uses the 
method according to the second embodiment to emulate 
command processes (8) to (19) enclosed by broken lines 
in the drawings, as does in the first embodiment. 
During which, the I/F converting apparatus 40 does not 
perform any mechanical operation with the head H being 
stopped between the last two tape marks TM-b and TM-c, 
as shown in FIG. 116(A) . According to the second 
embodiment, EOFl saved in the save area (SDTl) 46c in 
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the RAM 46 is read out and transferred to the CPU 20 
via the data buffer 45 when emulation is executed in 
response to an RD command (11) . 

Hereinafter, each of the command processing 
5 (1) to (24) shown in FIGS. 116(A) and 116(B) will be 
described in detail with reference to FIGS. 117 
through 140. 

(A) of FIGS. 117 to 140 shows a state of data 
block writing on the magnetic tape TM, a real head 
10 position (real BID) and a virtual head position (EP) 
when each of the command processing (1) through (24) 
are carried out. (B) of FIGS. 117 to 140 shows a state 
of data saving/storing in the RAM 46 when each of the 
command processing (1) through (24) are carried out. 
15 (1) WR Process 

FIG. 117(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (1) 
shown in FIG. 116(A) from the CPU 20, completes a 
writing of user data and is about to shift to the close 
20 process for a file. In FIG, 117(A), the real head 
position (real BID) is N. At this time, ES in the 
control area 46a in the RAM 46 indicates the initial 
state (ES = 00) , as shown in FIG. 117 (B) . Incidentally, 
the control area (EP) 46b and the save areas 46c to 
25 46e in the RAM 46 indicate the undetermined state. 
(2) WTM Process 

FIG. 118(A) shows a state in which the I/F 
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converting apparatus 40 receives a WTM command (2) 
shown in FIG. 116(A) from the CPU 20, carried out a 
process of process ID = 8.00.00 and completes a writing 
of a tape mark TM-a so that the real head position (real 
BID) is N + 1. At this time, ^10" is held as ES in the 
control area 46a and "N + l" is held as SBID in the save 
area 46e, as shown in FIG. 118(B). 

(3) WR Process (EOFl Write Process) 

FIG. 119(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (3) 
(direction to write EOFl) shown in FIG. 116(A) from 
the CPU 20, carries out a process of process ID = 
3.10.00, and completes a writing of EOFl so that the 
real head position (real BID) is N + 2 , At this time, 
'*20'' is held as ES in the control area 47a, and EOFl 
is stored in the save area (SDTl) 46c, as shown in FIG, 
119(B). Thereafter, EOFl is held in the save area 
46e. 

(4) WR Process (E0F2 Write Process) 

FIG. 120(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (4) 
(direction to write E0F2) shown in FIG. 116(A) from 
the CPU 20, carried out a process of process ID = 
3.20.00 , and completes a writing of E0F2 so that the 
real head position (real BID) is N + 3 . At this time, 
^30" is held as ES in the control area 46a, and E0F2 
is stored in the save area (SDT2) 46d, as shown in FIG. 
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120(B). Thereafter, E0F2 is held in the save area 
46d. 

(5) WTM Process 

FIG. 121(A) shows a state in which the I/F 
converting apparatus 40 receives a WTM command (5) 
shown in FIG. 116(A) from the CPU 20, carried out a 
process of process ID = 8.30.00, and completes a 
writing of a tape mark TM-b so that the real head 
position (real BID) is at N-l-4 . At this time, the I/F 
converting apparatus 40 stores '*N + 4'' as SBID in the 
save area 46e after checking that a difference between 
the real BID and SBID [(real BID) - (SBID)] is ^3", 
as shown in FIG. 121 (B) . As shown in FIG. 121 (B) , ^40" 
is held as ES in the control area 46a, and '^O" is held 
as EP in the control area 46b. 
(6) WTM process 

FIG. 122(A) shows a state in which the I/F 
converting apparatus 40 receives a WTM command (6) 
shown in FIG. 116(A) from the CPU 20, carries out a 
process of process ID = 8.40.40, and completes a 
writing of a tape mark TM-c so that the real head 
position (real BID) is n+5. At this time, the I/F 
converting apparatus 40 stores '^N+S" as SBID in the 
save area 46e after checking that a difference between 
the real BID and SBID [(real BID) - (SBID)] is ^1", 
as shown in FIG. 122 (B) . As shown in FIG. 122 (B) , ^50" 
is held as ES in the control area 46a. 
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(7) BSPF Process 

FIG. 123(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (7) 
shown in FIG. 116(A) from the CPU 20, carries out a 
5 process ofprocess ID = 5.50.00, and completes the back 
space operation so that the real head position (real 
BID) is N-h4. At this time, the I/F converting 
apparatus 40 stores '*N+4" as SBID in the save area 46e 
after checking that a difference between the real BID 
10 and SBID [ (real BID) - (SBID) ] is 1 " , as shown in FIG. 
12 3 (B) . As shown in FIG. 123(B), ^60" isheld as ES 
in the control area 46a, whereas '^O" is held as EP in 
the control area 46b. 

(8) BSPF Process 

15 FIG. 123(A) shows a state in which the I/F 

converting apparatus 40 receives a BSPF command (8) 
shown in FIG. 116(A) from the CPU 20, and carries out 
a process of process ID = 5.60.40 so as to execute 
emulation. At this time, the real head position (real 

20 BID) is still N + 4 , not changed. As shown in FIG, 

124(B) , ^60" is held as ES in the control area 46a, 
whereas is held as.EP in the control area 46b. 

(9) BSPF Process 

FIG. 125(A) shows a state in which the I/F 
25 converting apparatus 40 receives a BSPF command (9) 
shown in FIG. 116(A) from the CPU 20, and carries out 
a process of process ID = 5.60.30 so as to execute 
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emulation. At this time, the real head position (real 
BID) is still N+4 , not changed. As shown in FIG. 
125(B), ^60" is held as ES in the control area 46a, 
whereas ^-4" is held as EP in the control area 46b. 
5 (10) FSPF Process 

FIG. 126(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (10) 
shown in FIG. 116(A) from the CPU 20, and carries out 
a process of process ID = 7.60.00 so as to execute 
10 emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
126(B), ^60" is held as ES in the control area 46a, 
whereas ^-3" is held as EP in the control area 46b. 

(11) RD Process 

15 FIG. 127(A) shows a state in which the I/F 

converting apparatus 40 receives an RD command (11) 
shown in FIG. 116(A) , and carries out a process of 
process ID = 1.60.10 so as to execute emulation. At 
this time, the real head position (real BID) is still 

20 N+4, not changed. As shown in FIG. 127(B), '*60'' is 
held as ES in the control area 46a, whereas ^-2" is 
held as EP in the control area 46b. When the emulation 
is executed, contents EOFl in the save area 46c are 
re-stored in the data buffer 45, and transferred to 

25 the CPU 20. 

(12) FSPF Process 

FIG. 128(A) shows a state in which the I/F 
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converting apparatus 40 receives an FSPF command (12) 
shown in FIG. 116 (A) from the CPU 20 , and carries out 
a process of process ID = 7.60.20 so as to execute 
emulation. At this time, the real head position (real 
5 BID) is still N + 4 , not changed. As shown in FIG. 
128(B), "60" is held as ES in the control area 46a, 
whereas 0 " is held as EP in the control area 46b. 

(13) RD Process 

FIG. 129(A) shows a state in which the I/F 
10 converting apparatus 40 receives an RD command (13) 
shown in FIG. 116 (A) from the CPU 20, and carries out 
a process of process ID = 1.60.40 so as to execute 
emulation. At this time, the real head pos ition (real 
BID) is still N+4, not changed. As shown in FIG. 
15 129(B), "60" is held as ES in the control area 46a, 
whereas "+1" is held as EP in the control area 46b. 
When the emulation is execute, detection of a tape mark 
(Unit Exception) is reported to the CPU 20. 

(14) BSPF Process 

20 FIG. 130(A) shows a state in which the I/F 

converting apparatus 40 receives a BSPF command (14) 
shown in FIG. 116(A) from the CPU 20, and carries out 
a process of process ID = 5.60.50 so as to execute^ 
emulation. At this time, the real head pos ition (real 

25 BID) is still N + 4, not changed. As shown in FIG. 

130(B), "60" is held as ES in the control area 46a, 
whereas "0" is held as EP in the control area 46b. 
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(15) BSPF Process 

FIG. 131(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF-^command (15) 
shown in FIG. 116(A) from the CPU 20, and carries out 
5 a process of process ID = 5.60.40 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
131(B), '^eO" is held as ES in the control area 46a, 
whereas "-l" is held as EP in the control area 46b. 

10 (16) BSPF Process 

FIG. 132(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (16) 
shown in FIG. 116(A) from the CPU 20, and carries out 
the process of process ID = 5.60.30 so as to execute 

15 emulation, as does in the command process (9) . At 
this time, the real head position (real BID) is still 
N+4, not changed. As shown in FIG. 132(B), ^60" is 
held as ES in the control area 46a, whereas ^-4" is 
held as EP in the control area 46b. 

20 (17) FSPF Process 

FIG. 133(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (17) 
shown in FIG, 115(B) from the CPU 20, and carries out 
the process of process ID = 7.60.00 so as to execute 

25 out emulation, as does in the command process (10) 
At this time, the real head position (real BID) is 
still N + 4, not changed. As shown in FIG. 133(B) , ^60" 
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is held as ES in the control area 46a, whereas "^-3" 
is held as EP in the control area 46b. 

(18) RD Process 

FIG. 134(A) shows a state in which the I/F 
5 converting apparatus 40 receives an RD command (18) 
shown in FIG. 116(B) from the CPU 20, and carries out 
the process of process ID = 1.60.10 so as to execute 
emulation, as does in the command process (11) . At 
this time, the real head position (real BID) is still 

10 N+4 , not changed- As shown in FIG. 134(B), '^60'' is 
held as ES in the control area 46a, whereas '^-2'' is 
held as EP in the control area 46b. When the emulation 
is executed, contents EOFl in the save area 46c is 
again re-stored in the data buffer 45 , and transferred 

15 to the CPU 20. 

(19) FSPF Process 

FIG. 135(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (19) 
shown in FIG. 116(B) from the CPU 20, and carries out 

20 the process of process ID = 7.60.20 so as to execute 
emulation, as does in the command process (12). At 
this time, the real head position (real BID) is still 
N+4, not changed. As shown in FIG. 135(B), ^60" is 
held as ES in the control area 46a, whereas "^0" is held 

25 as EP in the control area 46b. 

(20) WR Process (HDRl Write Process) 

FIG. 136(A) shows a state in which the I/F 
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converting apparatus 40 receives a WR command (20) 
shown in FIG. 116(B) from the CPU 20, carries out a 
process of process ID = 3.60.41, and completes a 
writing of HDRl so that the real head position (real 
BID) is N+5. At this time, "00" is held as ES in the 
control area 46a, whereas the control area 46b and the 
save areas 46c to 46e are in the undetermined state, 
as shown in FIG. 136(B). 
(21) WR Process (HDR2 Write Process) 

FIG. 137(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (21) 
(direction to write HDR2) shown in FIG. 116(B) from 
the CPU 20, carries out a process of process ID = 
3.00.00 , and completes a writing of HDR2 so that the 
real head position is N + 6. At this time, '^OO" is held 
as ES in the control area 46a, whereas the control area 
46b and the save areas 46c to 46e are in the 
undetermined state, as shown in FIG. 137(B). 
(22) WTM Process 

FIG. 138(A) shows a state in which the I/F 
converting apparatus 40 receives a WTM command (22) 
shown in FIG. 116(B) from the CPU 20, carries out a 
process of process ID = 8.00.00, and completes a 
writing of a tape mark TM-d so that the real head 
position (real BID) is N + 7 . At this time, "10" is held 
as ES in the control area 46a, whereas "N + 7'' is held 
as EP in the control area 46b, as shown in FIG. 138 (B) 
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(23) WR Process 

FIG. 139(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (23) 
(direction to write data 2) shown in FIG. 116(B) from 
5 the CPU 20, carries out a process of process ID = 
3.10.01, and completes a writing of the data 2 so that 
the real head position (real BID) isN+8. At this time, 
"^OO" is held as ES in the control area 46a, whereas 
the control area 46b and the save areas 46c to 46e are 
10 in the undetermined state , as shown in FIG. 139(B). 

(24) WR Process 

FIG. 140(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (24) 
(direction to write data 2) shown in FIG. 116(B) from 
15 the CPU 20, carries out a process of process ID = 
3.00. 00 , and completes a writing of the data 2 so that 
the real head position (real BID) is N + 9 . At this time, 
"^00" is held as ES in the control area 46a, whereas 
the control area 46b and the save areas 46c to 46e are 
20 in the undetermined state. 

[2-3-2] Example 2 of Emulation Execution 

FIG. 141 is a diagram showing a state of data 
writing on the magnetic tape MT , and for illustrating 
an example of commands issued from the CPU 20 when data 
25 is read out from two consecutive files, and tape 
operations /emulation operations in the MTU 30 
according to the second embodiment in response to the 
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commands. The state of data writing on the magnetic 
tape MT, the commands issued from the CPU 20 and the 
tape operations (arrows) in the MTU 30 are the same 
as those described above with reference to FIG. 47, 
descriptions of which are thus omitted. Incidentally, 
an identification pattern for EOFl and E0F2 in the 
example shown in FIG. 141 is Pattern 4 described above 
with reference to FIGS. 69 (D) and 72 (A) through 72 (C) . 

When performing the open process [cf . (4) to 
(11) ] shown in FIG. 141 , the I/F converting apparatus 
40 (control unit 42) emulates the command processing 
(4) through (6) enclosed by a broken line in the 
drawing, using the method according to the second 
embodiment. During which, the I/F converting 
apparatus 40 does not perform any mechanical operation 
with the head H being stopped at the leading position 
(between TM-b and HDRl) of the second file, as shown 
in FIG. 141. 

According to the second embodiment, since 
EOFl and E0F2 are not stored in the respective save 
areas 46c and 46d in the RAM 46 at the time of the open 
process, the RD command processing (7) and the FSPF 
command processing (8) that are emulated in the first 
embodiment are not emulated according to the second 
embodiment, but carries out as real operations of the 
MTU 30. Therefore, EOFl read out in the real 
operation of the MTU 30 in response to the RD command 
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(7) is transferred to the CPU 20 via the data buffer 
45 . 

Hereinafter, the command processing (1) to 
(13) will be described in detail with reference to FIGS. 
5 142 through 154. 

(A) of FIGS. 142 through 154 shows a state of 
data block writing on the magnetic tape MT , a real head 
position (real BID) and a virtual head position (EP) 
when each of the command processing (1) to (13) is 
10 carried out. (B) of FIGS. 142 through 154 shows a 
state of data saving/ storing in the RAM 46 when each 
of the command processing (1) to (13) is carried out. 

(1) RD Process 

FIG. 142(A) shows a state in which the I/F 
15 converting apparatus 40 receives an RD command (1) 
shown in FIG. 141 from the CPU 20, carries out a process 
of process ID = 1.00.01, completes a reading of the 
last block data (data 1) of the first file, and is about 
to shift to the close process for the file. In which, 
20 the real head position (real BID) is N. At this time, 
ES in the control area 46a in the RAM 46 indicates the 
initial state (ES=00), as shown in FIG. 142(B). 
Incidentally, the control area (EP) 46b and the save 
areas 46c to 46e in the RAM 46 indicate the 
25 undetermined state. 

(2) FSPF Process 

FIG. 143(A) shows a state in which the I/F 
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converting apparatus 40 receives an FSPF command (2) 
shown in FIG. 141 from the CPU 20 , carries out a process 
of process ID - 7,00.00, and completes the forward 
space operation so that the real head position (real 
5 BID) is N + 1. At this time, ^10" is held as ES in the 
control area 46a, whereas ^N + l" is held as SBID in the 
save area 46e, as shown in FIG. 143(B). 

(3) FSPF Process 

FIG. 144(A) shows a state in which the I/F 
10 converting apparatus 40 receives an FSPF command (3) 
shown in FIG. 141, carries out a process of process 
ID = 7.10.00, and completes the forward space 
operation in the MTU 30 so that the real head position 
(real BID) is shifted from N+1 to N + 4. According to 
15 the second embodiment, EOFl and E0F2 are skipped in 
the MTU 30 at this time, so that the I/F converting 
apparatus 40 cannot capture entities of the EOFl and 
the E0F2. After checking that a difference between 
the real BID and SBID [(real BID) - (SBID)] is ^3^^, 
20 the I/F converting apparatus 40 stores ''N + 4'' as SBID 
in the save area 46e, as shown in FIG. 144 (B) . As shown 
in FIG. 144 (B) , "43" is held as ES in the control area 
46a, whereas 0 " is held as EP in the control area 46b. 

(4) BSPF Process 

25 FIG. 145(A) shows a state in which the I/F 

converting apparatus 40 receives a BSPF command (4) 
shown in FIG. 141 from the CPU 20, and carries out a 
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process of process ID 5.43,40 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
145(B), '^43'' is held as ES in the control area 46a, 
whereas ^-l" is held as EP in the control area 46b. 

(5) BSPF Process 

FIG. 146(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (5) 
shown in FIG. 141 from the CPU 20, and carries out a 
process of process ID = 5.43.30 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4 , not changed. As shown in FIG. 
145(B), ^43" is held as ES in the control area 46a, 
whereas ^^-4" is held as EP in the control area 46b. 

(6) FSPF Process 

FIG. 147(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (6) 
shown in FIG. 141 from the CPU 20, and carries out a 
process of process ID = 7.43,00 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N + 4 , not changed. As shown in FIG. 
147(B), ^43'' is held as ES in the control area 46a, 
whereas "-3" is held as EP in the control area 46b. 

(7) RD Process 

In FIG. 148(A), the I/F converting apparatus 
40 receives an RD command (7) shown in FIG. 141 from 
the CPU 20, carries out a process of process ID = 
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1,43.10 so as to make the MTU 30 carry out a re- 
positioning process and a real operation (real RD 
operation) , and reads a data block (EOF 1) . in the 
re-positioning process, the I/F converting apparatus 
5 40 positions the head of the MTU 30 at a position of 
a real BID [- SBID + EP = (N + 4) + (-3) =N + 1]. Thereafter, 
the real head position (real BID) is N + 2 by carrying 
out the real operation. As shown in FIG. 148 (B) , ^^20" 
is held as ES in the control area 46a, whereas a value 
10 of SBID in the save area 46e is updated (SBID - 3 = 
N+1) , at this time. The data block (EOFl) read by the 
MTU 30 is stored in the save area (SDTl) 46c, stored 
in the data buffer 45, then transferred to the CPU 20. 
At this point of time, the identification pattern for 
15 EOFs is Pattern 2 described above with reference to 
FIGS, 69(B) and 71(A) through 71(G). 
(8) FSPF Process 

FIG. 149(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (8) 
20 shown in FIG. 141 from the CPU 20, and carries out a 
process of process ID = 7.20.00, and completes a real 
FSPF operation in the MTU 30 so that the real head 
position (real BID) is N+1. After checking that a 
difference between the real BID and SBID [ (real BID) 
25 - (SBID)] is ^3", the I/F converting apparatus 40 
stores '^N + 4'' as SBID in the save area, as shown in FIG. 
149 (B) . As shown in FIG. 149 (B) , ^41" is held as ES 
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in the control area 46a, whereas '^O" is held as EP in 
the control area 46b. 

(9) RD Process 

FIG. 150(A) shows a state in which the I/F 
5 converting apparatus 40 receives an RD command (9) 
shown in FIG. 141 from the CPU 20 , carries out a process 
of process ID = 1 . 41 . 42 and completes a reading of HDRl . 
so that the real head position (real BID) is N + 5 . At 
this time, "OC is held as ES in the control area 46a, 
10 whereas the control area 46b and the save areas 46c 
to 46e are in the undetermined state, as shown in FIG. 
150 (B) . 

(10) RD Process 

FIG. 151(A) shows a state in which the I/F 
15 converting apparatus 40 receives an RD command (10) 
shown in FIG. 141 from the CPU 20, carries out a process 
of process ID = 1.00.01, and completes a reading of 
HDR2 so that the real head position (real BID) is N+6. 
At this time, ^00" is held as ES in the control area 
20 46a, whereas the control area 46b and the save areas 
46c to 46e are in the undetermined state, as shown in 
FIG. 151 (B) . 

(11) FSPF Process 

FIG. 152(A) shows a state in which the I/F 
25 converting apparatus 40 receives an FSPF command (11) 
shown in FIG. 141 from the CPU 20, carries out a process 
of process ID = 7 . 00 . 00 and completes the forward space 
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operation so that the real head position (real BID) 
is N + 7 . At this time , "ICisheldasESinthe control 
area 46a, whereas ^N + V" is held as EP in the control 
area 46e, as shown in FIG. 152(B), 

(12) RD Process 

FIG. 153(A) shows a state in which the I/F 
converting apparatus 40 receives an RD command (12) 
shown in FIG. 141 from the CPU 2 0 , carries out a process 
of process ID = 1.10.02, and completes a reading of 
data 2 so that the real head position (real BID) is 
at N + 8 . At this time , ^00" is held as ES in the control 
area 46a, whereas the control area 46b and the save 
areas 46c to 46e are in the undetermined state, as 
shown in FIG. 153 (B) . 

(13) RD Process 

FIG. 154(A) shows a state in which the I/F 
converting apparatus 40 receives an RD command (13) 
shown in FIG. 141 from the CPU 20 , carries out a process 
of process ID = 1.00.01, and completes a reading of 
data 2 so that the real head position (real BID) is 
N+9 . At this time, ^00" is held as ES in the control 
area 46a, whereas the control area 46b and the save 
areas 46c to 46e are in the undetermined state, as 
shown in FIG. 154(B). 
[2-3-3] Example 3 of Emulation Execution 

FIGS. 155(A) and 155(B) are diagrams showing 
a state of data writing on the magnetic tape MT , and 
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for illustrating another example of commands issued 
from the CPU 20 when a process of additionally writing 
a multi-file is carried out, and tape 
operations/emulation operations in the MTU 30 
according to the second embodiment responsive to the 
commands. The state of data writing on the magnetic 
tape MT , the commands issued from the CPU 20 and the 
tape operations (arrows) in the MTU 30 shown in FIGS. 
155 (A) and 155 (B) are the same as those described above 
with reference to FIGS. 61 (A) and 61 (B) , descriptions 
of which are thus omitted. Note that the 
identification pattern for EOFl and EOF2 in the 
example shown in FIGS. 155(A) and 155(B) is Pattern 
1 described above with reference to FIGS. 69(A) and 
70(A) through 70(G). 

When the open process [cf . (8) to (17) ] shown 
in FIGS. 155(A) and 155(B) is carried out, the I/F 
converting apparatus 40 (control unit 42) emulates the 
command pr oces s ing . { 8 ) to (14) enclosed by a broken 
line in the drawings, using the method according to 
the second embodiment. During which, the I/F 
converting does not perform any mechanical operation 
with the head H being stopped between the last two tape 
marks, TM-b and TM-c, as shown in FIG. 155(A). 
According to the second embodiment, EOFl saved in the 
save area (SDTl) 46c in the RAM 46 is read out and 
transferred to the CPU 20 via the data buffer 45 when 
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the emulation is executed in response to an RD command 
(11) . 

The command processing (1) to (14) shown in 
FIG. 155 (A) are the same as the command processing (1) 
to (14) described above with reference to FIGS . 116(A) 
and 117 through 130, and the command processing (15) 
to (19) shown in FIG. 155(B) are the same as the command 
processing (20) to (24) described above with reference 
to FIGS. 116(B) and 136 through 140, descriptions of 
which are thus omitted. 
[2-3-4] Example 4 of Emulation Execution 

FIG. 156 is a diagram showing a state of data 
writing on the magnetic tape MT , and for illustrating 
still another example of commands issued from the CPU 
20 when data is read out from two consecutive files, 
and tape operations /emulation operations in the MTU 
30 according to the second embodiment in response to 
the commands. The state of data writing on the 
magnetic tape MT , the commands issued from the CPU 20 
and the tape operations (arrows) in the MTU 30 are the 
same as those described above with reference to FIG. 
62, descriptions of which are thus omitted. The 
identification pattern for EOFl and E0F2 in the 
example shown in FIG. 156 is Pattern 2 described above 
with reference to FIGS. 69(B) and 71(A) through 
71 (G) . 

When the open process [cf . (4) to (18) ] shown 
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in FIG. 156 is carried out, the I/F converting 
apparatus 40 (control unit 42) emulates the command 
processing (5) to (8) and (11) to (15) enclosed by 
broken lines in the drawing, using the method 
according to the second embodiment. During which, 
the I/F converting apparatus does not perform any 
mechanical operation with the head H being stopped at 
the leading position (between TM-b and HDRl) of the 
second file as shown in FIG. 156. 

According to the second embodiment, since 
only EOFl is stored in the save area 46c in the RAM 
46 when the open process is carried out, the RD command 
processing (9) and the FSPF command processing (10) 
in which emulation is executed in the first embodiment 
is not emulated, but executed as a real operation of 
the MTU 30. Therefore, E0F2 read out in the real 
operation of the MTU 30 responsive to the RD command 
(9) is transferred to the CPU 20 via the data buffer 
45. 

Hereinafter, the command processing (1) to 
(20) shown in FIG. 156 will be described in detail with 
reference to FIGS. 157 through 172. 

(A) of FIGS. 157 through 172 show a state of 
data block writing on the magnetic tape MT , a real head 
position (real BID) and a virtual head position (EP) 
when each of the command processing (1) to (16) is 
carried out. (B) of FIGS. 157 through 172 shows a 
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state of data saving/ storing in the RAM 46 when each 
of the command processing (1) to (16) is carried out. 
(1) RD Process 

FIG. 157(A) shows a state in which the I/F 
5 converting apparatus 40 receives an RD command (1) 
shown in FIG. 156 from the CPU 20, executes a process 
of process ID = 1.00.01, completes a reading of the 
last data block (data 1) of the first file, and is about 
to shift to the close process for the file. The real 
10 head position (real BID) is N. At this time, ES in 
the control area 46a in the RAM 46 indicates the 
initial state (ES=00), as shown in FIG. 157(B). 
Incidentally, the control area (EP) 46b and the save 
areas 46c to 46e in the RAM 46 are in the undetermined 
15 state . ' 

(2) RD Process 

FIG. 158(A) shows a state in which the I/F 
converting apparatus 40 receives an RD command (2) 
shown in FIG. 156 from the CPU 20, carries out a process 
20 of process ID = 1.00.00 , and detects a tape mark TM-a 
so that the real head position (real BID) is N+1 . At 
this time, TM detection (Unit Exception) is reported 
to the CPU 20, besides ^10" is held as ES in the control 
area 46a and ^N + l'' is held as SBID in the save area 
25 46e, as shown in FIG. 158(B). 
(3) RD Process 

FIG. 159(A) shows a state in which the I/F 
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converting apparatus 40 receives an RD command (3) 
shown in FIG. 156 from the CPU 20 , carries out a process 
of process ID = 1.10.00, and completes a reading of 
EO^l so that the real head position (real BID) is at 
N+2. At this time, '^20'' is held as ES in the control 
area 46a, whereas EOFl is stored in the save area 
(SDTl) 46c, as shown in FIG. 159 (B) . Thereafter, EOFl 
is held in the save area 46c. 
(4) FSPF Process 

FIG. 160(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (4) 
shown in FIG. 156 from the CPU 20, carries out a process 
of process ID = 7.20.00, and completes the forward 
space operation in the MTU 30 so that the real head 
position (real BID) is shifted from N+1 to N+4 . 
According to the second embodiment, E0F2 is skipped 
in the MTU 30 at this time so that the I/F converting 
apparatus 40 cannot capture an entity of the EOF2 . 
After checking that a difference between the real BID 
and SBID [(real BID) - (SBID)] is ^3", the I/F 
converting apparatus 40 stores "N + 4'' as SBID in the 
save area 46e, as shown in FIG. 160(B), As shown in 
FIG. 160(B), ^41" is held as ES in the control area 
46a, whereas '^O" is held as EP in the control area 46b. 
(5) BSPF Process 

FIG. 161(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (5) 
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shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 5.41.40 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
5 161(B), '*41" is held as ES in the control area 46a, 
whereas '^-l" is held as EP in the control area 46b. 

(6) BSPF Process 

FIG. 162(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (6) 

10 shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 5.41.30 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
162(B), ^41" is held as ES in the control area 46a, 

15 whereas ^-4'' is held as EP in the control area 46b. 

(7) FSPF Process 

FIG. 163(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (7) 
shown in FIG. 156 from the CPU 20, and carries out a 

20 process of process ID = 7.41.00 so as to execute 

emulation. At this time , the real head position (real 
BID) is still ^N + 4'', not changed. As shown in FIG. 
163(B), '^41'' is held as ES in the control area 46a, 
whereas ^-3" is held as EP in the control area 46b. 

25 (8) SP Process 

FIG. 164(A) shows a state in which the I/F 
converting apparatus 40 receives an SP command (8) 
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shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 5.41.10 so as to execute 
emulation. At thi s time , the real head pos ition (real 
BID) is still + not changed. As shown in FIG. 

5 164(B), ^41'' is held as ES in the control area 46a, 
whereas ^-2" is held as EP in the control area 46b. 

(9) RD Process 

In FIG. 165(A) , the I/F converting apparatus 
40 receives an RD command (9) shown in FIG. 156 from 

10 the CPU 20, carries out a process of process ID = 
1.41.20, and makes the MTU 30 carry out a process of 
re-positioning and a real operation (real RD 
operation) , thereby reading a data block (EOF2) . In 
the re-positioning process, the head of the MTU 30 is 

15 re-positioned at the real BID [= SBID + EP = (N+4) + 
(-2) = N+2]- Thereafter, by carrying out the real 
operation, the real head position (real BID) is N + 3 . 
At this time, '^30'' is held as ES in the control area 
46a, and a value of SBID in the save area 46e is updated 

20 (SBID - 3 = N + 1) , as shown in FIG. 165(B) . The data 
block (E0F2) read by the MTU 30 is stored in the save 
area (SDT2) 46d, then stored in the data buffer 45 to 
be transferred to the CPU 20. At this point of time, 
the identification pattern for EOFs is Pattern 1 

25 described above with reference to FIGS. 69(A) and 
70 (A) through 70 (G) . 

(10) FSPF Process 
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FIG. 166(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (10) 
shown in FIG. 156 from the CPU 20, carries out aprocess 
of process ID = 7.30.00 , and completes the real FSPF 
operation in the MTU 30 so that the real head position 
(real BID) is N+4. After checking that a difference 
between the real BID and SBID [ (real BID) - (SBID) ] 
is "^3", the I/F converting apparatus 40 stores '*N+4'' 
as SBID in the save area, as shown in FIG. 166 (B) . As 
shown in FIG. 166 (B) , « 4 0 " is held as ES in the control 
area 46a, whereas "0" is held as EP in the control area 
46b. 

(11) BSPF Process 

FIG. 167(A) shows a state in which the I/F 
converting apparatus receives a BSPF command (11) 
shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 5.40.40 so as to execute 
emulation. At this time, the real head pos ition (real 
BID) is still ^N + 4'', not changed. As shown in FIG. 
167(B), ^40" is held as ES in the control area 46a, 
whereas "-l" is held as EP in the control area 46b. 

(12) BSPF Process 

FIG. 168(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (12) 
shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 5.40.30 so as to execute 
emulation. At this time, the real head position (real 
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BID) is still N + 4 , not changed. As shown in FIG. 
162(B), ^40" is held as ES in the control area 46a, 
whereas ^-4" is held as EP in the control area 46b. 

(13) FSPF Process 

5 FIG. 169(A) shows a state in which the I/F 

converting apparatus 40 receives an FSPF command (13) 
shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 7.40.00 so as to execute 
emulation. At this time, the real head position (real 
10 BID) is still N + 4, not changed. As shown in FIG. 

169(B), ^40" is held as ES in the control area 46a, 
whereas "^-3" is held as EP in the control area 46b. 

(14) RD Process 

FIG. 170(A) shows a state in which the I/F 
15 converting apparatus 40 receives an RD command (14) 
shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 1.40.10 so as to execute 
emulation. At this time, the real head pos ition (real 
BID) is still ^N + 4'', not changed. As shown in FIG. 
20 170 (B), ^40" is held as ES in the control area 46a, 
whereas ^-2'' is held as EP in the control area 46b. 
When the emulation is executed, contents EOFl in the 
save area 46c is again re-stored in the data buffer 
45, and transferred to the CPU 20. 
25 (15) FSPF Process 

FIG. 171(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (15) 
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shown in FIG. 156 from the CPU 20, and carries out a 
process of process ID = 7.40.20 so as to execute 
emulation. At this time, the real head position (real 
BID) is still + not changed. As shown in FIG. 

171(B), ^40" is held as ES in the control area 46a, 
whereas ^0" is held as EP in the control area 46b. 
(16) RD Process 

FIG. 172(A) shows a state in which the I/F 
converting apparatus 40 receives an RD command (16) 
shown inFIG. 156 from the CPU 20 , carries out a process 
of process ID = 1.40.42 , and completes a reading of 
HDRl so that the real head position (real BID) is N + 5 . 
At this time, '^OO" is held as ES in the control area 
46a, and the control area 46b and the save areas 47c 
to 46e are in the undetermined state, as shown in FIG. 
172 (B) . 

Incidentally, the command processing (18) to 
(20) shown in FIG. 157 are the same as the command 
processing (11) to (13) described above with reference 
to FIGS . 141 and 152 through 154 , descriptions of which 
are thus omitted. 

[2-3-5] Comparison of Performance (Comparison of 
Command Processing Times) 

When a multi-file is additionally written as 
shown in FIGS. 116 (A) and 116 (B) , a time required for 
the command processing in which the emulation is 
executed, applying the method according to the second 
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embodiment is equal to a time required for the command 
processing according to the first embodiment shown in 
FIG. 63. As shown in FIG. 63, a time required for all 
the command processing in which the emulation is not 
5 executed is 9.111926 second. In contrast, a time 
required for all the command processing in which the 
emulation is executed is 2.734931 second, which is 
much shorter. 

FIG. 173 is a diagram in which a time required 

10 for the command processing in which the emulation is 
executed, applying the method according to the second 
embodiment is compared with a time required for the 
command processing applying the known method without 
executing the emulation, when data is read out from 

15 two consecutive files as shown in FIG. 141. 

In FIG. 173, a time required for each command 
processing with emulation is compared with a time 
required for each command processing without 
emulation. In FIG. 173, a number in parentheses is 

20 entered in a remarks column corresponding to each of 
the command processing (1) to (13) shown in FIG. 141. 
A command without a number in parentheses in its 
remarks column does not relate to the tape operation 
of the MTU 30, a process corresponding to which is 

25 completed within the MTC 10. 

As shown in FIG. 173, times required for each 
of the command processing (1) to (3) and (7) to (13) 
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and command processing not relating to the tape 
operation are equal in either case where the emulation 
is carried out or not. 

When the emulation is executed, a time 
required for each of the command processing (4) to (6) 
is uniformly 0.000500 second since the process is 
completed within the I/F converting apparatus 40 
without a real operation (mechanical operation) in the 
MTU 30. In contrast to 5.514830 second required for 
all the command processing in which the emulation is 
not executed, a time required for all the command 
processing in which the emulation is executed is 
4.768064 second, which is much shorter. 

When a multi-file is additionally written as 
shown in FIGS. 155(A) and 155(B) , a time required for 
command processing in which emulation is executed 
applying the method according to the second embodiment 
is equal to a time required for the command processing 
according to the first embodiment shown in FIG. 65. 
As shown in FIG. 65, a time required for all the command 
processing without emulation is 5,831600 second. In 
contrast, a time required for all the command 
processing with emulation is 2.728100 second, which 
is much shorter. 

FIG. 174 is a diagram in which a time required 
for command processing in which emulation is executed, 
applying the method according to the second embodiment 
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is compared with a time required for command 
processing applying the known process without 
emulation, when data is read out from two consecutive 
files as shown in FIG. 156. 

In FIG. 174, a time required for each process 
without emulation is compared with a time required for 
the same process with emulation. In FIG. 174, a 
number in parentheses is entered in a remarks column 
of a command corresponding to each of the command 
processing (1) to (20) shown in FIG. 156. 
Incidentally, a command without a number in 
parentheses in its remarks column does not relate to 
the tape operation in the MTU 30, a process according 
to which is completed within the MTC 10. 

As shown in FIG. 174, times required for each 
of the command processing (1) to (4) , (9) , (10) , and 
(16) to (20) in which no emulation is executed and 
command processing not relating to the tape operation 
are equal in either case where the emulation is 
executed or not. In contrast, a time required for 
each the command processing (5) to (8) and (11) to (15) 
in which emulation is executed is uniformly 0.000500 
second since the process is completed within the I/F 
converting apparatus 40 without a real tape operation 
(mechanical operation) in the MTU 30. Therefore, in 
contrast to 8.781900 second required for all the 
command processing without emulation, a time required 
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for all the command processing with emulation is 
4.817000 second, which is much shorter. 
[2-4] Effects of the Second Embodiment 

According to the method for controlling a 
5 magnetic tape unit of the second embodiment of this 
invention, a tape operation relating to EOF 
identification in the open process for a file is 
emulated in the I/F converting apparatus 40, thereby 
providing the similar effects and advantages to the 
10 first embodiment. 

[2-5] Description of a Modification of the Second 
Embodiment 

Meanwhile, when a technique such as EDRC 
(Enhanced Data Recording Capability) compression or 
15 the like is used, logical blocks of EOFl and E0F2 are 
generally packeted in one physical block while they 
are not compressed by a packeting function for logical 
blocks . 

For this, when a read direction (a direction 
20 to read) for either one of the EOF logical blocks is 
issued from the channel (CPU 20), packets (logical 
packets) of both EOFl and E0F2 that are packeted in 
one physical block are simultaneously stored in the 
data buffer 45 by executing only one read command even 
25 without a read direction for the other EOF logical 
block. 

For example, as shown in FIG. 276 (A) , EOFl and 
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E0F2 are handled as packeted in two respective packets 
and recorded on the magnetic tape MT in the logical 
image. In the physical image, as shown in FIG. 276 (B) , 
EOFl and E0F2 are handled as packeted in one physical 
5 block and recorded on the magnetic tape MT . 

Accordingly, even if a read direction to read only EOFl 
is issued from the CPU 20, the whole one physical block 
is practically read out, thus not only EOFl but also 
E0F2 is stored in the data buffer 45, as shown in FIG. 
10 276 (C) . 

According to a modification of the second 
embodiment, by using the both packets (logical blocks) 
stored in the data buffer 45 as described above when 
the close process for a file is carried out, a state 

15 of emulation is monitored as if the both packets are 
read- When the open process for the file is carried 
out, emulation of the read process for EOFl and E0F2 
is realized. 

EOFl or EOF2 skipped in accordance with an SP 

20 command or an FSPF command at the time of. the close 
process for a file are considered to be not read out 
from the magnetic tape MT in the logical image. For 
this, when a read direction (read command) for EOFl 
or E0F2 skipped at the time of the open process for 

25 the file is issued from the CPU 20, the MTU 30 is made 
to carry out a real read operation. 

When EDRC compression is used, both of EOFs are 
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read out to the data buffer 45 if a read process for 
either one of EOFl and E0F2 is carried out at the time 
of the close process, as stated above. 

In such case, when a read direction for an EOF 
5 that has been an object of skip at the time of the close 
process is issued from the CPU 20 in the open process, 
emulation of reading the EOF is executed. Namely, the 
EOF stored in the data buffer 45 is read out from the 
data buffer 45 and transferred to the CPU 20 without 

10 making the MTU 30 carry out the real read process. 

This will be described in more detail with 
reference to FIG. 156. In the example shown in FIG. 
156, commands are issued from the CPU 20 such that only 
EOFl is read in the RD process (3) in the close process 

15 for the file, and E0F2 is skipped in the FSPF process 
(4) . At this time, if EOFl and EOF 2 are recorded in 
one physical block on the magnetic tape MT by the 
packeting function of EDRC or the like, both of EOFl 
and E0F2 are read out to the data buffer 45 in the RD 

20 process (3), as described above. 

According to the modification of the second 
embodiment, pointers indicating positions (positions 
in the data buffer 45) of data of EOFl and E0F2 are 
stored in the save areas 46c and 46d in the RAM 46, 

25 for example. 

At this time, data in one physical block is 
identified when the physical block is read into the 
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data buffer 45, and a result of the identification is 
held in the RAM 46 as control flags (EOF detection 
flags) VI and V2 . These control flags VI and V2 are 
such set that valid/invalid of the save areas 46c and 
5 46d is 1/0. The control flag VI is set to '^l" when 
there is EOFl in the physical block. When there is 
E0F2 in the physical block, the control flag V2 is set 
to "1". Referring to states of the control flags VI 
and V2 , transition of the states is adjusted so that 

10 emulation of reading the two EOF packets is executed 
(adjustment of a value of ES) . 

For example, when a check on states of the 
control flags VI and V2 results in both ^1" after a 
command to read only EOFl is executed, primarily, ^41" 

15 (meaning that reading EOFl can be emulated) should be 
set as a value of ES in the control area 46a in the 
RAM 46. However, according to this modification, 
"^40" (both of reading EOFl and reading EOF2 can be 
emulated) is set. 

20 Similarly, when a check on states of the control 

flags VI and V2 results in both '^l" after a command 
to read only E0F2 is executed, primarily, '^42'' 
(reading E0F2 can be emulated) should be set as a value 
of ES in the control area 46a in the RAM 46. However, 

25 according to this modification, ^40" (both of reading 
EOFl and reading E0F2 can be emulated) is set. 

When data other than E0F2 is stored in a physical 
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block in which EOFl is packeted although a command to 
read only EOFl is executed, the control flag VI is set 
to ^1" while the control flag V2 is set to "0". * In 
which case, '^41'' (reading EOFl can be emulated) is set 
as usual as a value of ES in the control area 46a in 
the RAM 46. 

Back to the example shown in FIG. 156, next 
description will be of a case where E0F2 is read out 
from the magnetic tape MT in the RD process (9) after 
both EOFl and EOF2 are read out to the data buffer 45 
in the RD process (3) , In which case, the MTU 30 is 
made to carry out the real operation (real RD 
operation) according to the second embodiment . 
However, according to this modification, E0F2 is 
already read out to the data buff er 45 , as stated above , 
^40" is thus held as ES in the control area 46a in the 
FSPF process (4). Accordingly , the RD proces s (9) and 
the following FSPF process (10) are emulated according 
to this modification. 

According to the modification of the second 
embodiment, use of the packeting function of EDRC or 
the like enables emulation of a larger number of tape 
operations, which can thus more shorten a time 
required for the file open process. This leads to 
large improvements of the file open process 
performance, and further the processing performance 
of a system accessing to the MTU 30 via the I/F 
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converting apparatus 40. 

[3] Description of a Third Embodiment 
[3-1] Basic Structure 

A method for controlling a magnetic tape unit 
5 according to a third embodiment is applied to a system 
similar to that according to the second embodiment. 
According to the third embodiment, emulation of the 
MTU 30 is executed in a process in an I/F converting 
apparatus 40 similar to that according to the second 
10 embodiment. 

The system or the I/F converting apparatus 40 
to which the third embodiment is applied is structured 
similarly to that described above with reference to 
FIGS. 67 and 68 in the second embodiment, descriptions 
15 of which are thus omitted. Note that ^70" to ^83'' to 
be described later are held as values of emulation 
status (ES) in the area 46a (cf . FIG. 68) in the RAM 
46, in addition to ^00" to '^63''. 
[3-2] Control Method According to the Third 
20 Embodiment 

Now, description will be made of the method 
for controlling a magnetic tape unit according to the 
third embodiment with reference to FIGS. 202 through 
275 . 

25 [3-2-1] Basic Operation 

The basic operation of the method according 
to the third embodiment is almost similar to that 
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according to the second embodiment. According to the 
third embodiment, not only the operation according to 
the second embodiment can be carried out, but also the 
operation carried out in the file close process can 
5 be simplified. In concrete, an operation of writing 
the third tape mark TM-c after writing the second tape 
mark TM-b is emulated when the file close process is 
carried out, thereby decreasing the frequency of the 
mechanical tape operation in the MTU 30 in the close 

10 process, thus simplifying the tape operation in the 
close process . 

The I/F converting apparatus 40 according to 
the third embodiment has a function for realizing the 
control method described in the second embodiment. 

15 In addition, the I/F converting apparatus 40 has a 
function of, when receiving a WTM command requiring 
to write the third tape mark TM-c on the magnetic tape 
MT after writing the second tape mark TM-c on the same 
in the file close process, reporting write completion 

20 of the third tape mark TM-c to the CPU 20 on the 

assumption that the writing of the third tape mark TM-c 
is virtually completed without really writing it. 
Namely, the I/F converting apparatus 40 executes 
emulation of an operation of writing the third tape 

25 mark TM-c. 

According to the third embodiment, when the 
I/F converting apparatus 40 receives a command in the 
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read system (RD command, RB command) or a command in 
the control system (BSP command, BSPF command, SP 
command, FSPF command) from the CPU 20 after executing 
emulation of an operation of writing the third tape 
mark TM-c [in a state at the time that ES=7x to be 
described later with reference to FIGS. 202(H) and 
203] as stated above, the I/F converting apparatus 40 
executes emulation of the command while managing a 
value of EP within a range of EP from -4 to +1, with 
the real head position being fixed at a position 
immediately after the second tape mark TM-b. 

According to the third embodiment, when the 
I/F converting apparatus 40 receives a command 
directing to position the head outside a range of EP 
from -4 to +1 (i.e. , a range from immediately before 
the first tape mark TM-a to immediately after the third 
tape mark TM-c) after executing emulation of an 
operation of writing the third tape mark TM-c as stated 
above, the I/F converting apparatus 40 writes the 
third tape mark TM-c, then makes the MTU 30 carry out 
a real tape operation in response to the command. 

As a command directing to position the head 
outside a range of EP from -4 to +1, there are a command 
in the read system, a command in the control system, 
a command in the write system (WR command, WTM command) , 
and a command in the motion system involving unloading 
and rewinding. Meanwhile, the unload command is a 
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direction to rewind the magnetic tape MT up to the head, 
and eject a cassette including the magnetic tape MT 
from the MTU 30. The rewind command is a direction 
to rewind the magnetic tape MT up to the head. Note 
that when a multi-file is additionally written, a 
writing of data such as a header (HDRl) or the like 
is commenced immediately after the second tape mark 
TM-b without writing the third tape mark TM-c. 

When the I/F converting apparatus 40 
terminates a process while the third tape mark TM- 
c cannot be recorded on the magnetic tape MT due to 
a failure such as power-off or the like after carrying 
out emulation of an operation of writing the third tape 
mark TM-c is executed as stated above, immediately 
after the second tape mark TM-b is EOD (End Of Data) 
on the magnetic tape MT after the failure is recovered. 
Consequently, the I/F converting apparatus 40 detects 
the EOD after detecting or writing the second tape mark 
TM-b . 

According to the method of the third 
embodiment, when the I/F converting apparatus 40 
detects EOD after detecting or writing the second tape 
mark TM-b as above, the I/F converting apparatus 40 
assumes that the third tape mark TM-c is detected, then 
makes a report about detection of the third tape mark 
TM-c instead of the EOD report (report about EOD 
detection) to the CPU 20. Thereafter, the CPU 20 
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issues a command to the MTU 30, on the assumption that 
the third tape mark TM-c has been detected. 

According to the method of the third 
embodiment, when the I/F converting apparatus 40 
5 receives a command in the read system or a command in 
the control system from the CPU 20 after making a third 
tape mark TM-c detection report [in a state at the time 
that ES = 8x to be described later with reference to 
FIGS. 202 (1) and 203] in stead of the EOD report as 

10 above, the I/F converting apparatus 40 executes 

emulation of the command while managing a value of ES 
within a range of EP from -4 to +1, with the real head 
position being fixed at a position immediately after 
the second tape mark TM-b . 

15 According to the method of the third 

embodiment, when the I/F converting apparatus 40 
receives a command directing to position the head 
outside a range of EP from -4 to +1 after making a third 
tape mark TM-c detection report instead of the EOD 

20 report as above, the I/F converting apparatus 40, 
basically, makes the MTU 30 carry out a real tape 
operation in response to the command on the assumption 
that the third tape mark TM-c has been written. When 
a multi-file is additionally written, a writing of 

25 data such as a header (HDRl) or the like is commenced 
immediately after the second tape mark TM-b, 
[3-2-2] Identification Pattern for EOFs. 
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Four identification pattern for EOFs by the 
I/F converting apparatus 40 according to the third 
embodiment are similar to those described above in the 
second embodiment. Depending on either a case where 
5 a data block can be identified as EOFl or E0F2 by- 
carrying out a read operation or a write operation in 
response to an RD command or a WR command, or a case 
where a data block can be identified as EOFl or E0F2 
by carrying out a skip operation in response to an SP 

10 command or an FSPF command, there are classified into 
four identification patterns (Pattern 1 to Pattern 4; 
cf, FIG. 69(A) to 69(D)). 
[3-2-3] Emulation Status 

Next, description will be made of the 

15 emulation status (ES) according to the third 

embodiment with reference to FIGS. 69 (A) through 69(D), 
202(A) through 202(1) and 203. 

According to the third embodiment, similarly 
to the second embodiment, when both of EOFl and E0F2 

20 can be identified (Pattern 1) as shown in FIG. 69(A) , 
ES = x0. When only EOF 1 can be identified and E0F2 is 
skipped (Pattern 2) as shown in FIG. 69(B) , ES = xl , 
When EOF 1 is skipped and only EOF 2 can be identified 
(Pattern 3 ) as shown in FIG. 69(C) , ES = x2. When both 

25 of EOFl and E0F2 are skipped (Pattern 4) as shown in 
FIG. 69 (D) , ES = x3. Note that '^x" is a value to be 
determined according to a position of the magnetic 
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head, as will be described later. 

In the I/F converting apparatus 40 according 
to the third embodiment, status monitoring is carried 
out on the basis of a value of ES. Particularly, 
5 according to the third embodiment, when a value of ES 
is "Tx" or "Sx" (x =0,1,2 or 3) , in addition to when 
a value of ES is ''4x'' or "6x" (x = 0,1,2 or 3) as 
in the second embodiment, execution of emulation is 
possible , 

10 In a state in which execution of emulation is 

possible (ES = 4x, 6x, 7x or 8x), the virtual head 
position (a virtual position of the head relative to 
the magnetic tape MT) is managed with the emulation 
pointer (EP) . A value of EP is expressed as a relative 

15 position from the real head position. In FIGS. 202 (A) 
through 202(1), a black triangle mark indicates the 
real head position, whereas a white triangle mark 
indicates the virtual head position when execution of 
emulation is possible. 

20 FIGS. 202(A) through 202(1) are diagrams for 

illustrating emulation status (ES) in the third 
embodiment. In FIGS. 202(C) through 202(1), the 
identification pattern for EOFl and E0F2 is Pattern 
1 . 

25 FIG. 202(A) shows a state when ES=00 (initial 

state) . As shown in FIG. 202 (A) , the state at the time 
that ES = 00 is a state in which a writing of an arbitrary 
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data block (data 1 in the drawings) on the magnetic 
tape MT is completed, where the actual head position 
relative to the magnetic tape MT is immediately after 
the data block. The real head position (hereinafter 
5 referred as real BID) at the time that ES = 00 is n (BID 
of the arbitrary data block) . At this time, a value 
of EP is undetermined. 

FIG- 202(B) shows a state at the time that 
ES = 10. As shown in FIG. 202 (B) , the state at the time 

10 that ES = 10 is a state in which the first tape mark TM-a 
is detected or written, where the real head position 
is immediately after the first tape mark TM-a. The 
real BID at the time that ES = 10 is n+1. At this time, 
a value of EP is undetermined. 

15 FIG. 202(C) shows a state at the time that 

ES = 2x. As shown in FIG. 202 (C) , the state at the time 
that ES=2x is a state in which EOFl is detected or 
written, where the real head position is immediately 
after EOFl. The real BID at the time that ES = 2x is 

20 n+2 . At this time, a value of EP is undetermined, and 
X is 0 or 2 . 

FIG. 202(D) shows a state at the time that 
ES = 3x, As shown in FIG. 202 (D) , the state at the time 
that ES=3x is a state in which E0F2 is detected or 

25 written, where the real head position is immediately 
after E0F2 . The real BID at the time that ES = 3x is 
n+3 . At this time, a value of EP is undetermined, and 
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X takes any one of 0, 1,2 and 3. 

FIG. 202(E) shows a state at the time that 
ES = 4x. As shown in FIG. 202 (E) , the state at the time 
that ES = 4x is a state in which the second tape mark 
5 TM-b is detected or written, where the real head 
position is immediately after the second tape mark 
TM-b. The real BID at the time that ES = 4x is n + 4 . At 
this time, a value of ES can take five values, -4, -3, 
-2, -1 and 0, and x takes any one of 0, 1, 2 and 3. 

10 FIG. 202 (F) is a diagram showing a state at 

the time that ES = 5x. As shown in FIG. 202(F), the 
state at the time that ES = 5x is a state in which the 
third tape mark TM-c is detected or written, where the 
real head position is immediately after the third tape 

15 mark TM-c. The real BID at the time that ES = 5x is n + 5. 
At this time, a value of EP is undetermined, and x takes 
any one of 0, 1, 2 and 3. 

FIG. 202(G) shows a state at the time that 
ES = 6x. As shown in FIG. 202 (G) , the state at the time 

20 that ES = 6x is a state in which the third tape mark TM-c 
is detected or written, where the real head position 
is between the second tape mark TM-b and the third tape 
mark TM-c. The real BID at the time that ES = 6x is n + 4. 
At this time, a value of EP can take six values, - 

25 4,-3 ,-2 ,-1 , 0 and +1, and x takes any one of 0, 1, 
2 and 3 . 

FIG. 202 (H) is a diagram showing a state at 
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the time that ES = 7x. As shown in FIG. 202 (H), the 
state at the time that ES = 7x is a state in which the 
second tape mark TM-b is written in the file close 
process, after that, the third tape mark TM-c is 
5 spuriously written (i.e. , state in which an operation 
of writing the third tape mark TM-c is emulated) , where 
the real head position is immediately after the second 
tape mark TM-b. the real BID at the time that ES = 7x 
is n+4 . At this time , a value of ES can take sixvalues, 
10 -4, -3, -2, -1, 0 and +1, arid x takes any one of 0, 
1 , 2 and 3 . 

FIG. 202(1) shows a state at the time that 
ES = 8x. As shown in FIG. 202 (H) , the state at the time 
that ES = 8x is a state in which the second tape mark 

15 TM-b is detected or written, then EOD (End Of Data) 
is detected, where the real head position is 
immediately after the second tape mark TM-b. At this 
time, EOD emulation in which EOD is handled as the 
third tape mark TM-c is executed. The real BID at the 

20 time that ES = 8x is n+4, A value of EP can take six 
values, -4, -3, -2, -1, 0 and +1, and x takes any one 
of 0, 1,2 and 3. 

Next, main transition of the emulation status 
in the third embodiment will be described with 

25 reference to FIG. 203. As shown in FIG. 203, a state 
at the time that ES = 10 transits to a state at the time 
that ES=4x in the similar manner to the second 
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embodiment. When the third tape mark TM-c is detected 
after the second tape mark TM-b in the state at the 
time that ES = 4x, ES successively transits from "4x'' 
to "^Sx", "Sx" and so on, in the similar manner to the 
5 second embodiment . 

When a TMW (Tape Mark Write) command is 
received in the state at the time that ES=4x, ES 
transits from '*4x'' to '^Tx", where a third tape mark 
writing completion is reported without writing the 

10 third tape mark TM-c, and an operation of writing the 
third tape mark TM-c is emulated. 

When EOD is detected in response to an RD 
(READ) command, an SP command, or an FSPF command in 
the state at the time that ES = 4x, ES transits from '^4x" 

15 to ^Sx", where EOD emulation in which EOD is handled 
as the third tape mark TM-c is executed. 

The state at the time that ES=4x, 6x, 7x or 
8x is an object of emulation in the third embodiment, 
as stated above. 

20 [3-2-4] Command Processing 

A flow of command processing by the control 
unit 42 in the I/F converting apparatus 40 according 
to the third embodiment is similar to the flow of 
command processing according to the second embodiment 

25 described above with reference to FIG. 83. Namely, 
the control unit 42 of the I/F converting apparatus 
40 carried out a command processing shown in FIG. 83 
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in response to each command when receiving the command 
from the CPU 20. 

In the pre-process (Step 1) , is it determined 
according to a type of a command (command code) and 
values of ES and EP stored in the respective control 
areas 46a and 46b in the RAM 46 which is carried out 
in the MTU 30, a real operation or emulation. In 
addition, a process of re-positioning the magnetic 
head or a process of restoring E0F1/E0F2 is carried 
out . 

If a relative position (EP) and a real head 
position differ from each other when the real 
operation is carried out in the MTU 30, the control 
unit 42 makes the MTU 30 carry out a process of 
re-positioning the magnetic head. If execution of 
emulation of EOF/EOF2 is possible in the read command 
processing (RD process) , the control unit 42 restores 
a data block (EOF1/EOF2) in the save areas 46c/46d in 
the RAM 36 into the data buffer 45, and transfers the 
data block to the CPU 20 at Step S4. According to the 
third embodiment, when receiving in a state at the time 
that ES=7x, a command directing to position the head 
outside a range of EP from -4 to +1 or an RD command 
to read EOFl or E0F2 that cannot be identified, the 
control unit 42 carries out a third tape mark TM-c 
write process as the pre-process. 

After the pre-process is completed, it is 
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determined whether emulation is possible or not at 
Step S2 (whether a determination to execute emulation 
in the pre-process is made or not) . When the 
emulation is impossible (NO route) , the real operation 
(SCSI process; Step S3) is carried out, then data is 
transferred (Step S4). When the emulation is 
possible (YES route) , the data is transferred without 
carrying out the real operation at Step S3 (Step S4) . 
The data transfer at Step S4 would be carried out if 
a process in response to an RD command or a WR command 
is carried out. 

In the post-process (Step S5) , EOF1/EOF2 read 
out from the magnetic tape MT is saved in the save area 
47c/46d in the RAM 46, a process of checking and 
updating SBID held in the save area 46e in the RAM 46 
is carried out, and a process of updating ES and EP 
stored in the respective control areas 46a and 46b in 
the RAM 46 is carried out. 

Namely, in the post-process, ES and EP stored 
in the control areas 46a and 46b in the RAM 46 are 
updated according to a type of a data block after the 
real operation or the emulation is carried out. When 
the data block obtained in the real operation is 
determined as EOFl or E0F2 , the data block is stored 
in the save area 46c or 46d in the RAM 46. When it 
is determined that the data block obtained in the real 
operation is a tape mark (TM) , the real BID (real head 
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position) is stored in the save area (SBID) 46e in the 
RAM 46, and an identification pattern for EOFs , that 
is, -TM, EOFl, E0F2, TM and TM" , (confirmation on which 
Pattern it is, 1, 2, 3 or 4) is confirmed. 

In the post-process according to the third 
embodiment, when EOD is detected in response to an RD 
command, an SP command or FSPF command in a state in 
which ES = 4x, the third tape mark TM-c is assumed to 
be detected, and detection of the third tape mark TM-c 
is reported, in lieu of EOF report, to the CPU 20 . 

If a command directing to identify a channel 
block ID (a logical position of the magnetic head) such 
as a read BID command or the like is issued from the 
CPU 20 when the emulation is executed (when ES = 40, 
41 , 42 , 43 , 60 , 61 , 62, 63 , 70 , 71 , 72 , 73, 80 , 81 , 
82 or 83) , the control unit 42 of the I/F converting 
apparatus 40 according to the third embodiment sends 
back a value of SBID + EP as a channel block ID, along 
with a value of SBID as a device ID to the CPU 20. If 
a command such as a read BID command or the like is 
issued from the CPU 20 when the emulation is not 
executed (when ES = 00, 10, 20 , 22, 30 , 31, 32, 33 , 
50, 51, 52 or 53), the control unit 42 of the I/F 
converting apparatus 40 according to the third 
embodiment issues a read position command to the 
device (MCUl 0 /MTU3 0 ) as before to obtain an ID, and 
reports it to the CPU 20. 
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According to the third embodiment, the 
pre-process (Step SI) and the post-process (Step S5) 
are carried out according to the control tables 
(control matrices; cf. FIGS. 204 through 251) 
5 according to a type of a command and an identification 
pattern for EOFs . Hereinafter, the pre-process and 
the post-process carried out according to a type of 
command and an identification pattern for EOFs will 
be described in detail with reference to FIGS. 204 
10 through 251, 

[3-2-4-1] RD (Read) Process 
® RD Process in Pattern 1 (cf. FIGS. 204 and 205) 
When the I/F converting apparatus 40 receives 
an RD command, the control unit 42 first refers to the 
15 RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is determined that ES is 
any one of 00 , 10 , 20 , 30 , 40 , 50 and 60, according 
to the third embodiment, the control unit 42 carries 
out, as shown in FIG. 204, pre-processes and post- 
20 processes almost similar to those according to the 
second embodiment shown in FIG. 84. 

When it is recognized that ES=40 and EP=0 in 
the p re-pro cess [cf. FIG. 202 (E)] as shown in FIG. 204, 
the control unit 42 makes the MTU 30 carry out a real 
25 operation (real READ) . In the post-process, the 

control unit 42 then determines which one the type of 
a data block read by the MTU 30 is of EOF, TM (tape 



313 



mark) , EOD or any other. 

When it is determined that the data block is 
EOF (EOFl) , the control unit 42 saves the data block 
(EOFl) in the save area (SDTl) 46c in the RAM 46, and 
5 updates ES to -20" in the RAM 40, as does in the second 
embodiment (process ID = 1.40.40). When it is 
determined that the data block is TM in the post- 
process, the control unit 42 determines a difference 
between a real BID of the TM and SBID stored in the 
10 save area 46e [(real BID) - (SBID)], as does in the 
second embodiment. When confirming that the 
difference is ''I", the control unit 42 stores the read 
BID of the TM in the save area (SBID) 46e in the RAM 
46, and updates ES to ^50" in the RAM 46 (process ID 
15 = 1.40,41). 

When it is determined in the post-process that 
the data block is EOD, the control unit 42 updates ES 
to -80" and EP to -+1" in the RAM 46 (process ID = 
1,40.43) , At this time, the control unit 42 makes a 
20 report that the third tape mark TM-c is detected in 
lieu of EOF report to the CPU 20 on the assumption that 
the third tape mark TM-c is detected. 

When it is determined in the post-process that 
the data block is other than OEF, TM and EOD, the 
25 control unit 42 updates ES to '^OO" in the RAM 46, as 
does in the second embodiment (process ID = 1.40,42) 

When it is recognized in the pre-process that 
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ES = 7 0 and EP = -4 [cf . FIG. 2 02 (H)] as shown in FIG. 20 5 , 
the control unit 42 executes emulation of the MTU 30. 
In the post-process, the control unit 42 updates EP 
to "-3" while holding ES at a value of "70" in the RAM 
5 46 (process ID = 1.70.00). 

When it is recognized in the pre-process that 
ES = 70 and EP = -3 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30, and restores the 
data block (EOFl) in the save area (SDTl) 46c in the 
10 RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to "^-2" while holding 
ES at a value of '^70'' in the RAM 46 (process ID = 
1.70.10) . 

When it is recognized in the pre-process that 
15 ES = 70 and EP = -2 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30, and restores the 
data blocJc (E0F2) in the save area (SDT2) 46d in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to while holding 

20 ES at a value of "70" in the RAM 46 (process ID = 
1.70.20) . 

When it is recognized in the pre-process that 
ES = 70 and EP = -1 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
25 process, the control unit 42 updates EP to ^0" while 
holding ES at a value of ''70'' in the RAM 46 (process 
ID = 1.70.30). 
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When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^ + 1" while holding 
5 ES at a value of "^10" in the RAM 46 (process ID = 
1.70.40) . 

When it is recognized in the pre-process that 
ES = 70 and EP = +1 [cf. FIG. 202 (H)], the control unit 
42 makes the MTU 30 carry out the WTM process to write 

10 the third tape mark TM-c on the magnetic tape MT , then 
makes the MTU 30 carry out the real operation (real 
READ). In the post-process, the control unit 42 
determines which one the type of the data block read 
by the MTU 30 is EOF, TM or any other. When it is 

15 determined that the data block is EOF (EOFl) , the 
control unit 42 saves the data block (EOFl) in the save 
area (SDTl) 46c in the RAM 46, adds 1 to SBID in the 
RAM 46, and updates ES to "20" in the RAM 46 (process 
ID = 1.70.50). When it is determined that the data 

20 block is TM, the control unit 42 stores a real BID of 
the TM in the save area (SBID) 46e in the RAM 46, and 
updates ES to '^lO" in the RAM 46 (process ID = 1.70.51). 
When it is determined in the post-process that the data 
block is other than EOF and TM, the control unit 42 

25 updates ES to "00 " in the RAM 4 6 (proces s ID = 1 . 7 0 . 52 ) . 

When it is recognized in the pre-process that 
ES = 80 and EP = -4 [cf. FIG. 202 (1)], the control unit 
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42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "^-3" while 
holding ES at a value of "80" in the RAM 46 (process 
ID == 1 . 80 , 00) - 
5 When it is recognized in the pre-process that 

ES = 80 and EP = -3 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30, and restores the 
data block (EOFl) in the save area (SDTl) 46c in the 
RAM 46 into the data buffer 45. In the post-process, 
10 the control unit 42 updates EP to ^-2" while holding 
ES at a value of '^80" in the RAM 46 (process ID = 
1.80.10). 

When it is recognized in the pre-process that 
ES = 80 and EP = -2 [cf. FIG. 202(1)], the control unit 

15 42 executes emulation of the MTU 30, and restores the 
data block (E0F2) in the save area (SDT2) 46d in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to "-1" while holding 
ES at a value of "80" in the RAM 46 (process ID = 

20 1 . 80 . 20) . 

When it is recognized in the pre-process that 
ES = 80 and EP = -1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "0" while 

25 holding ES at a value of "80" in the RAM 46 (process 
ID - 1 . 80 . 30) . 

When it is recognized in the pre-process that 
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ES = 80 and EP = 0 [cf . FIG. 202 (I) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^^ + 1" while holding 
ES at a value of "80" in the RAM 46 (process ID = 
5 1.80.40). 

When it is recognized in the pre-process that 
ES = 80 and EP = + 1 [cf. FIG. 202(1)], the control unit 
42 makes the MTU 30 carry out the real operation (real 
READ). At this time, the real head position is 
10 immediately after the second tape mark TM-b , and EOD 
is detected in the read operation. In the post- 
process, the control unit 42 updates ES to "00" 
(process ID =1.80.50), and carries out the following 
processes . 

15 © RD Process in Pattern 2 (cf. FIGS. 206 and 207) 
When it is recognized in the pre-process that 
ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes almost similar to those according to 
the second embodiment shown in FIG. 85 are carried out 

20 as shown in FIG. 206 in the third embodiment. 

Note that when it is recognized in the 
pre-process that ES = 41 and EP = 0 [cf . FIG. 202 (E) ] , the 
control unit 42 makes the MTU 30 carry out the real 
operation (real READ). In the post-process, the 

25 control unit 42 then determines which one the type of 
a data block read by the MTU 30 is of EOF, TM, EOD or 
any other than they, and updates ES and EP, as shown 
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in FIG. 206. 

namely, when it is recognized in the pre- 
process that ES^41 and EP = 0 , processes almost similar 
to the processes of process IDs =1.40.40, 1.40.41, 
5 1.40.42 and 1.40.43 described above are carried out 
in the pre-processes and the post-processes (process 
IDs = 1.41.40, 1.41.41, 1.41.42, 1.41.43). In the 
post-process of process ID = 1.41.41, ES in the RAM 
46 is updated to ^51". In the post-process of process 

10 ID = 1 . 41 . 43 , ES in the RAM 46 is updated to 8 1 " . 

When it is recognized in the pre-process that 
ES = 71 and EP=-4 [cf. FIG. 202(H)] as shown in FIG. 207 , 
the control unit 42 executes emulation of the MTU 30. 
In the post-process, the control unit 42 updates EP 

15 to '^-3'' while holding ES at a value of 7 1 " in the RAM 
46 (process ID = 1.71.00). 

When it is recognized in the pre-process that 
ES = 71 and EP = -3 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30, and restores the 

20 data block (EOFl) in the save area (SDTl) 46c in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to ^-2" while holding 
ES at a value of '^71'' in the RAM 46 (process ID = 
1.71.10) . 

25 When it is recognized in the pre-process that 

ES = 71 and EP=-2 [cf. FIG. 202 (H)], the control unit 
42 makes the MTU 30 carry out the WTM process to write 



319 



the third tape mark TM-c on the magnetic tape MT , 
re-positions the head at a position SBID+EP [position 
n+2 in FIG. 202(H)] in the MTU 30 , then makes the MTU 
30 carry out the real operation (real READ) . In the 
5 post-process, the control unit 42 determines whether 
the type of the data block read by the MTU 30 is EOF 
or any other. When it is determined that that data 
block is EOF (E0F2) , the control unit 42 saves the data 
block (E0F2) in the save area (SDT2) 46e in the RAM 

10 46 , subtracts 3 from SBID in the RAM 46, and updates 
ES to '^30'' in the RAM 46 (process ID = 1.71.20) . When 
it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to ^00" in the RAM 46 (process ID = 1.71.21). 

15 When it is recognized in the pre-process that 

ES-71 and EP=-1 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to '^O" while 
holding ES at a value of ^71" in the RAM 46 (process 

20 ID = 1 . 71 . 30) . 

When it is recognized in the pre-process that 
ES-=71 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^ + 1'' while holding 

25 ES at a value of ''71'' in the RAM 46 (process ID = 
1.71.40) . 

When it is recognized in the pre-process that 
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ES = 71 and EP = +1 [cf , FIG. 202 (H) ] , processes similar 
to the processes of process IDs = 1.70.50 , 1.70 . 51 and 
1.70.52 described above are carried out in the 
pre-process and post-process (process IDs = 1.71.50, 
5 1.71.51,1.71.52). 

When it is recognized in the pre-process that 
ES = 81 and EP = -4 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "^-3" while 

10 holding ES at a value of '^Sl" in the RAM 46 (process 
ID = 1.81.00), 

When it is recognized in the pre-process that 
ES = 81 and EP = -3 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30, and restores the 

15 data block (EOFl) in the save area (SDTl) 46c in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to ^-Z** while holding 
ES at a value of "^81" in the RAM 46 (process ID = 
1.81.10) . 

20 When it is recognized in the pre-process that 

ES = 81 and EP = -2 [cf. FIG. 202 (1)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n + 2 in FIG. 202(1)] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real READ) . 

25 In the post-process, the control unit 42 determines 
whether the type of a data block read by the MTU 30 
is EOF or any other. When it is determined that the 
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data block is EOF (E0F2), the control unit 42 saves 
the data block in the save area (SDT2) 46d in the RAM 
46, subtracts 3 from SBID in the RAM 46, and updates 
ES to ^30" in the RAM 4 6 (process ID = 1.81.20) . When 
5 it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to "00" in the RAM 46 (process ID = 1.81.21). 

When it is recognized in the pre-process that 
ES = 81 and EP = -1 [cf. FIG. 202 (1)], the control unit 

10 42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to 0 " while 
holding ES at a value of '^Sl" in the RAM 46 (process 
ID -1.81.30). 

When it is recognized in the pre-process that 

15 ES = 81 and EP = 0 [cf . FIG. 202 (I) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to + while holding 
ES at a value of ^81" in the RAM 46 (process ID = 
1. 81.40) . 

20 When it is recognized in the pre-process that 

ES = 81 and EP = 4-1 [cf . FIG. 202 (I) ] , a process similar 
to the process of process ID = 1.80.50 described above 
is carried out in the pre-process and the post-process 
(process ID = 1.81.50). 

25 (D RD Process in Pattern 3 (cf. FIGS. 208 and 209) 
When it is recognized in the pre-process that 
ES is any one of 22 , 32 , 42, 52 and 62, pre-processes 
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and post-processes almost similar to the pre- 
processes and the post-processes according to the 
second embodiment shown in FIG. 86 are carried out in 
the third embodiment as shown in FIG. 208. 

When it is recognized in the pre-process that 
ES = 42 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
makes the MTU 30 carry out the real operation (real 
READ) , as shown in FIG. 208. In the post-process, the 
control unit 42 then determines which one the type of 
a data block read by the MTU 30 is of EOF, TM , EOD or 
any other than they, and updates ES and EP. 

Namely, when it is recognized in the pre- 
process that ES = 42 and EP = 0 , processes almost similar 
to the processes of process IDs = 1.40.40, 1.40.41, 
1.40.42 and 1.40.43 described above are carried out 
in the pre-processes and the post-processes (process 
IDs=1.42.40, 1.42.41, 1.42.42, 1.42.43). Note that 
ES in the RAM 46 is updated to '*52'' in the post-process 
of process ID = 1.42.41. In the post-process of 
process ID = 1.42.43 , ES in the RAM 46 is updated to 
^82". 

As shown in FIG. 209 , when it is recognized 
in the pre-process that ES=72 and EP=-4 [cf. FIG. 
202 (H) ] , the control unit 42 executes emulation of the 
MTU 30. In the post-process, the control unit 42 
updates EP to ^-3" while holding ES at a value of ^72" 
in the RAM 46 (process ID = 1.72.00). 
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When it is recognized in the pre-process that 
ES-72 and EP = -3 [cf. FIG. 202(H)], the control unit 
42 makes the MTU 30 carry out the WTM process to write 
the third tape mark TM-c on the magnetic tape MT , 
5 re-positions the head at a position SBID+EP [position 
at n+1 in FIG. 202 (H)] in the MTU 30, then makes the 
MTU 30 carry out the real operation (real READ) . In 
the post-process, the control unit 42 determines 
whether the type of a data block read by the MTU 30 

10 is EOF or any other. When it is determined that the 
data block is EOF (EOFl) , the control unit 42 saves 
the data block (EOFl) in the save area (SDTl) 46c in 
the RAM 46, subtracts 3 from SBID in the RAM 46, and 
updates ES to ^20" in the RAM 46 (process ID = 1.72.10). 

15 When it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to ''OO" in the RAM 46 (process ID = 1.72.11). 

When it is recognized in the pre-process that 
ES = 72 and EP = -2 [cf. FIG. 202 (H)], the control unit 

20 42 executes emulation of the MTU 30, and restores the 
data block (EOF2) in the save area (SDT2) 46d in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to ^-1" while holding 
ES at a value of ^72" in the RAM 46 (process ID = 

25 1.72.20). 

When it is recognized in the pre-process that 
ES = 72 and EP = -1 [cf. FIG. 202 (H)], the control unit 
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42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "^O" while 
holding ES at a value of ^72" in the RAM 46 (process 
ID = 1.72.30). 

When it is recognized in the pre-process that 
ES = 7 2 and EP=0 [cf. FIG. 202(H)], the control unit 4 2 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^H-l" while holding 
ES at a value of ^72" in the RAM 46 (process ID = 
1.72.40) . 

When it is recognized in the pre-process that 
ES = 72 and EP = + 1 [cf . FIG. 202 (H) ] , processes similar 
to the processes of process IDs = 1.70.50 , 1.70.51 and 
1.70.52 described above are carried out in the 
pre-processes and post-processes (process IDs = 
1.72.50, 1.72.51, 1.72.52). 

When it is recognized in the pre-process that 
ES = 82 and EP = -4 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to '*-3" while 
holding ES at a value of '*82'' in the RAM 46 (process 
ID = 1.82.00). 

When it is recognized in the pre-process that 
ES=82 and EP=-3 [cf. FIG. 202(1)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n+linFIG. 202(1)] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real READ) . 
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In the post-process, the control unit 42 determines 
whether the type of a data block read by the MTU 30 
is EOF or any other. When it is determined that the 
data block is EOF (EOFl) , the control unit 42 saves 
the data block (EOFl) in the save area (SDTl) 46c in 
the RAM 46, subtracts 3 from SBID in the RAM 46, and 
updates ES to ^20" in the RAM 4 6 (process ID = 1.82.10). 
When it is determined that the data block is other than 
EOF, the control unit 42 updates ES to "00" in the RAM 
46 (process ID = 1.82.11). 

When it is recognized in the pre-process that 
ES = 82 and EP = -2 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30, and restores a 
data block (E0F2) in the save area (SDT2) 46d in the 
RAM 46 into the data buffer 45. In the post-process, 
the control unit 42 updates EP to ^-l'' while holding 
ES at a value of '^82'' in the RAM 46 (process ID = 
1.82.20). 

When it is recognized in the pre-process that 
ES-82 and EP = -1 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^0" while 
holding ES at a value of ^82" in the RAM 46 (process 
ID = 1 . 82 . 30) . 

When it is recognized in the pre-process that 
ES = 82 and EP-0 [cf . FIG. 202 (I) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
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the control unit 42 updates EP to + while holding 
ES at a value of "^Ql" (process ID = 1.82.40). 

When it is recognized in the pre-process that 
ES = 82 and EP = + 1 [cf . FIG. 202 (I) ] , a process similar 
5 to the process of process ID = 1 . 80 . 50 described above 
is carried out in the pre-process and post-process 
(process ID = 1.82.50). 

® RD Process in Pattern 4 (cf. FIGS. 210 and 211) 
When it is recognized in the pre-process that 

10 ES is any one of 33, 43, 53 and 63, pre-processes and 
post-processes almost similar to those according to 
the second embodiment shown in FIG. 87 are carried out 
in the third embodiment, as shown in FIG. 210. 

As shown in FIG, 210, when it is recognized 

15 in the pre-process that ES=43 and EP=0 [cf. FIG. 

202(E)], the control unit 42 makes the MTU 30 carry 
out the real operation (real READ) . In the post- 
process, the control unit 42 then determines which one 
the type of a data block read by the MTU 30 is of EOF, 

20 TM, EOD or any other, and updates ES and EP . 

Namely, when it is recognized in the pre- 
process that ES = 43 and EP = 0 , processes almost similar 
to the processes of process IDs = 1.40.40, 1.40.41, 
1.40.42 and 1.40.43 described above are carried out 

25 in the pre-processes and post-processes (process IDs 
= 1.43.40, 1.43.41, 1.43.42, 1.43.43). In the 
post-process of process ID = 1.43.41, ES in the RAM 
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46 is updated to "53". In the post-process of process 
ID = 1.43.43, ES in the RAM 46 is updated to "83". 

As shown in FIG. 211, when it is recognized 
in the pre-process that ES=73 and EP=-4 [cf. FIG. 
5 202 (H) ] , the control unit 42 executes emulation of the 
MTU 30. In the post-process, the control unit 42 
updates EP to "-3" while holding ES at a value of "73" 
in the RAM 46 (process ID = 1.73.00). 

When it is recognized in the pre-process that 
10 ES-73 and EP=-3 [cf. FIG. 202(H)], processes similar 
to the processes of process IDs = 1.72.10 and 1.72.11 
described above are carried out in the pre-process and 
the post-process (process IDs = 1.73.10, 1.73.11). 

When it is recognized in the pre-process that 
15 ES=73 and EP=-2 [cf. FIG. 202(H)], processes almost 
similar to the processes of process IDs = 1.71.20 and 
1.71.21 described above are carried out in the 
pre-process and post-process, (process IDs = 1.73.20, 
1.73.21). In the post-process of process ID = 1, 73.20, 
20 ES in the RAM 46 is updated to "32". 

When it is recognized in the pre-process that 
ES = 73 and EP = -1 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "0" while 
25 holding ES at a value of "73" in the RAM 46 (process 
ID = 1 . 73 . 30) . 

When it is recognized in the pre-process that 
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ES = 73 and EP = 0 [cf • FIG. 202 (H) ] , the control unit 42 
executes. emulation of the MTU 3 0. In the post-process , 
the control unit 42 updates EP to '^H-l" while holding 
ES at a value of ^73" in the RAM 46 (process ID = 
5 1.73.40). 

When it is recognized in the pre-process that 
ES = 73 and EP = + 1 [cf . FIG. 202 (H) ] , processes similar 
to the processes of process IDs = 1.70.50, 1.70.51 and 
1.70.52 described above are carried out in the 
10 pre-process and post-process (process IDs = 1.73.50, 
1.73.51, 1.73.52). 

When it is recognized in the pre-process that 
ES = 83 and EP = -4 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
15 process, the control unit 42 updates EP to '*-3'' while 
holding ES at a value of ^83" in the RAM 46 (process 
ID = 1.83.00). 

When it is recognized in the pre-process that 
ES=83 and EP=-3 [cf. FIG. 202(1)], processes similar 
20 to the processes of process IDs = 1.82.10 and 1.82.11 
described above are carried out in the pre-process and 
post-process (process IDs = 1.83.10, 1.83.11). 

When it is recognized in the pre-process that 
ES = 83 and EP=— 2 [cf. FIG. 202 (1)], processes almost 
25 similar to the processes of process IDs = 1.81.20 and 
1.81.21 described above are carried out in the 
pre-process and pos t-proces s (process IDs = 1.83.20, 
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1.83.21) . In thepost -process ofprocess ID = 1.83.20, 
ES in the RAM 46 is updated to ^32". 

When it is recognized in the pre-process that 
ES = 83 and EP = -1 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^0" while 
holding ES at a value of ^83" in the RAM 46 (process 
ID = 1.83.30). 

When it is recognized in the pre-process that 
ES = 83 and EP = 0 [cf. FIG. 202 (1)], the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^ + 1" while holding 
ES at a value of ^83" in the RAM 46 (process ID - 
1.83.40). 

When it is recognized in the pre-process that 
ES = 83 and EP = + 1 [cf , FIG. 202 (I) ] , a process similar 
to the process of process ID = 1.80.50 described above 
is carried out in the pre-process and post-process 
(process ID = 1.83.50). 
[3-2-4-2] RB Process (Read Backward) Process 

When the I/F converting apparatus 40 
according to the third embodiment receives an RB 
command from the CPU 20, the I/F converting apparatus 
40 makes an error report to the CPU 20, like the MTC 
10 according to the first embodiment or the I/F 
converting apparatus 40 according to the second 
embodiment. When the I/F converting apparatus 40 
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makes the MTU 30 really carry out the read backward 
operation (real RB) in the RB process, the I/F 
converting apparatus 40 updates ES to "^OO". When 
executing emulation of the MTU 30, the I/F converting 
5 apparatus 40 updates EP while holding ES = 4x, 6x, 7x 
or 8x . 

(D RB Process in Pattern 1 (cf. FIG. 212) 

When the I/F converting apparatus 40 receives 
an RB command, the control unit 42 first refers to the 

10 RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES is 
any one of 00 , 10 , 20, 30 , 40 , 50 and 60, pre-processes 
and post-processes similar to those in the second 
embodiment shown in FIG. 88 are carried out in the 

15 third embodiment, as shown in FIG. 212. 

According to the third embodiment, when it is 
recognized in the pre-process that ES = 70 and EP=-4 [ cf . 
FIG. 202(H)], the control unit 42 makes the MTU 30 
carry out the WTM process to write the third tape mark 

20 TM-c on the magnetic tape MT , re-positions the head 
at a position SBID + EP [position n in FIG. 202 (H)] in 
the MTU 30, and makes the MTU 30 carry out a real 
operation (real RB) as shown in FIG. 212. In the 
post-process, the control unit 42 updates ES to "00" 

25 in the RAM 46 (process ID = 2.70.00). 

When it is recognized in the pre-process that 
ES=70 and EP=-3 [cf . FIG. 202 (H) ] , the control unit 
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42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of "70" in the RAM 46 (process 
ID = 2.70.10). 
5 When it is recognized in the pre-process that 

ES=70 and EP=-2 [cf. 202(H)], the control unit 42 
executes emulation of the MTU 3 0. In the post-process , 
the control unit 42 updates EP to "-3" while holding 
ES at a value of '^70'' in the RAM 46 (process ID = 

10 2.70,20). 

When it is recognized in the pre-process that 
ES = 70 and EP = -1 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "-2" while 

15 holding ES at a value of "70" in the RAM 46 (process 
ID = 2 . 70 . 30) . 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 3 0. In the post-process , 

20 the control unit 42 updates EP to ^^-1" while holding 
ES at a value of "70" in the RAM 46 (process ID = 
2.70.40) . 

When it is recognized in the pre-process that 
ES = 70 and EP = +1 [cf. FIG, 202 (H)], the control unit 
25 42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "0" while 
holding ES at a value of "70" in the RAM 46 (process 
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ID = 2.70.50). 

When it is recognized in the pre-process that 
ES=80 and EP=-4 [cf. FIG. 202(1)], the control unit 
42 re-positions the head at a position SBID+EP 
5 [position n in FIG. 202(1)] in the MTU 30 , and makes 
the MTU 30 carry out the real operation (real RB) . In 
the post-process, the control unit 42 updates ES to 
'^OO" in the RAM 46 (process ID = 2.80.00). 

When it is recognized in the pre-process that 
10 ES = 80 and EP=-3 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of '*80'' in the RAM 46 (process 
ID = 2,80.10). 

15 When it is recognized in the pre-process that 

ES=80 and EP--2 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-3" while 
holding ES at a value of ^80" in the RAM 46 (process 

20 ID = 2 . 80 . 20) . 

When it is recognized in the pre-process that 
ES=80 and EP=-1 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-2" while 

25 holding ES at a value of '^SO" in the RAM 46 (process 
ID = 2, 80.30) . 

When it is recognized in the pre-process that 
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ES = 80 and EP = 0 [cf . FIG. 202 (1) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^-l" while holding 
ES at a value of ^80" in the RAM 46 (process ID = 
5 2.80.40). 

When it is recognized in the pre-process that 
ES = 80 and EP = +1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30, In the post- 
process, the control unit 42 updates EP to ^0" while 
10 holding ES at a value of ^80" in the RAM 46 (process 
ID = 2.80.50). 

(D RB Process in Pattern 2 (cf. FIG. 213) 

When it is recognized in the pre-process that 

ES is any one of 31, 41, 51 and 61, pre-processes and 
15 post-processes similar to those in the second 

embodiment shown in FIG. 89 are carried out in the 

third embodiment, as shown in FIG. 213. 

According to the third embodiment, when it is 

recognized in the pre-process that ES=71 [cf, FIG. 
20 202 (h) ] , processes almost similar to the processes of 

process IDs = 2.70.00 to 2.70.50 described above are 

carried out in the pre-processes and post-processes, 

as shown inFIG. 213 (process IDs = 2. 71.00 to 2.71.50) . 

In the post-processes of process IDs = 2.71.10 to 
25 2.71.50 , ES in the RAM 46 is held at a value of ^71". 

When it is recognized in the pre-process that 

ES=81 [cf, FIG. 202(1)], processes almost similar to 
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the processes of process IDs = 2.80.00 to 2.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 2.81.00 to 2.81.50) . 
In the post-processes of process IDs = 2.81.10 to 
5 2.81.50 , ES in the RAM 46 is held at a value of ^^81". 
(D RB Process in Pattern 3 (cf. FIG. 214) 

When it is recognized in the pre-process that 
ES is any one of 32 , 42, 52 and 62, pre-processes and 
post-processes similar to those in the second 

10 embodiment shown in FIG. 90 are carried out in the 
third embodiment, as shown in FIG. 214. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=72 [cf. FIG. 
202 (H) ] , processes almost similar to the processes of 

15 process IDs = 2.70.00 to 2.70.50 described above are 
carried out in the pre-processes and post-processes, 
as shown inFIG.214 (process IDs = 2.72.00 to 2.72,50). 
In the post-processes of process IDs = 2.72.10 to 
2.72.50, ES in the RAM 46 is held at a value of ^72". 

20 When it is recognized that ES=82 [cf. FIG. 

202 (I) ] , processes almost similar to the processes of 
process IDs = 2. 80.00 to 2 . 80 . 50 described above are 
carried out in the pre-processes and post-processes. 
In the post-processes of process IDs = 2.82.10 to 

25 2.82.50 , ES in the RAM 46 is held at a value of ^82" 
in the RAM 46. 

® RB Process in Pattern 4 (cf. FIG. 215) 
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When it is recognized in the pre-process that 
ES is any one of 33 , 43 , 53 and 63, pre-processes and 
post-processes similar to those in the second 
embodiment shown in FIG. 91 are carried out in the 
5 third embodiment, as shown in FIG. 215. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=73 [cf. FIG. 
202 (H) ] , processes almost similar to the processes of 
process IDs = 2.70.00 to 2.70.50 described above are 
10 carried out in the pre-processes and post-processes, 
as shown inFIG. 215 (process IDs = 2.73.00 to 2.73.50). 
In the post-processes of process IDs = 2.73.10 to 
2.73.50 , ES in the RAM 46 is held at a value of ^73", 
When it is recognized in the pre-process that 
15 ES=83 [cf. FIG. 202(1)], processes almost similar to 
the processes of process IDs = 2.80.00 to 2.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 2.83.00 to 2.83.50) . 
In the post-processes of process IDs = 2.83.10 to 
20 2.83.50 , ES in the RAM 46 is held at a value of ^83". 
[3-2-4-3] WR (Write) Process 
® WR Process in Pattern 1 (cf. FIGS. 216 and 217) 
When the I/F converting apparatus 40 receives 
a WR command, the control unit 42 first refers to the 
25 RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES is 
any one of 0 0 , 10 , 20 , 30, 40 , 50 and 60, pre-processes 
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and post-processes similar to those in the second 
embodiment shown in FIG. 92 are carried out in the 
third embodiment as shown in FIG. 216. 

According to the third embodiment, when it is 
recognized in the pre-process that ES = 70 and EP = -4 [ cf . 
FIG. 202(H)], the control unit 42 re-positions the 
head at a position SBID + EP [position n in FIG. 202 (H) ] 
in the MTU 30, and makes the MTU 30 carry out a real 
operation (real WR) , as shown in FIG. 217. In the 
post-process, the control unit 42 updates ES to ^00" 
in the RAM 46 (process ID = 3.70.00). 

When it is recognized in the pre-process that 
ES=70 and EP=-3 [cf. FIG. 202(H)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n + 1 in FIG. 202 (H) ] in the MTU 30, and makes 
the MTU 30 carry out the real operation (real WR) . In 
the post-process, the control unit 42 determines 
whether the type of a data block written by the MTU 
30 is EOF or any other. When it is determined that 
the data block is EOF (EOFl) , the control unit 42 saves 
the data block (EOFl) in the save area (SDTl) 46c in 
the RAM 46, subtracts 3 from SBID in the RAM 46, and 
updates ES to ^20 " in the RAM 4 6 (process ID = 3.70.10). 
When it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to ^00" in the RAM 46 (process ID = 3.70.11), 

When it is recognized in the pre-process that 
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ES = 70 and EP = -2 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n+2 in FIG. 2 02 (H) ] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real WR) . in 
the post-process, the control unit 42 determines 
whether the type of a data block written by the MTU 
30 is EOF or any other. When it is determined that 
the data block is EOF (E0F2) , the control unit 42 saves 
the data block (E0F2) in the save area (SDT2) 46d in 
the RAM 46, subtracts 3 from SBID in the RAM 46, and 
updates ES to ^30" in the RAM 4 6 (process ID = 3.70.20). 
When it is determined in the post-process that the data 
block is other than EOF, the control unit 42 updates 
ES to ^00" in the RAM 46 (process ID = 3.70.21). 

When it is recognized in the pre-process that 
ES = 70 and EP — 1 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n + 3 in FIG. 2 02 (H) ] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real WR) . in 
the post-process, the control unit 42 updates ES to 
^00" in the RAM 46 (process ID = 3.70.30). 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf. FIG. 202 (H) ] , the control unit 42 
makes the MTU 30 carry out the real operation (real 
WR) . In the post-process, the control unit 42 
determines whether the type of a data block written 
by the MTU 30 is EOF or any other. When it is 
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determined that the data block is EOF (EOFl) , the 
control unit 42 saves the data block (EOFl) in the save 
area (SDTl) 46c in the RAM 46, and updates ES to ^20" 
in the RAM 46 (process ID ^ 3.70.40). When it is 
5 determined in the post-process that the data block is 
other than EOF, the control unit 42 updates ES to "00" 
in RAM 46 (process ID = 3.70.41). 

When it is recognized in the pre-process that 
ES = 70 and EP = + 1 [cf. FIG. 202 (H)], the control unit 

10 42 makes the MTU 30 carry out the WTM process to write 
the third tape mark TM-c on the magnetic tape MT , and 
makes the MTU 30 carry out the real operation (real 
WR) . In the post-process, the control unit 42 
determines whether the type of a data block written 

15 by the MTU 30 is EOF or any other. When it is 

determined that the data block is EOF (EOFl) , the 
control unit 42 saves the data block (EOFl) in the save 
area (SDTl) 46c in the RAM 46, adds 1 to SBID in the 
RAM 46, and updates ES to "20" in the RAM 46 (process 

20 ID = 3.70.50) . When it is determined that the data 
block is other than EOF, the control unit 42 updates 
ES to ^00" in the RAM 46 (process ID = 3.70.51). 

When it is recognized in the pre-process that 
ES=80 [cf. FIG. 202(1)], processes similar to the 

25 processes of process IDs = 3.70.00 to 3.70.51 

described above are carried out in the pre-processes 
and post-processes (process IDs = 3.80.00 to 3.80.51) . 
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® WR Process in Pattern 2 (cf. FIGS, 218 and 219) 
When it is recognized in the pre-process that 
ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes similar to those in the second 
5 embodiment shown in FIG. 93 are carried out in the 
third embodiment, as shown in FIG. 218, 

According to the third embodiment, when it is 
recognized in the pre-process that ES=71 [cf . FIG. 
202 (H) ] , processes similar to the processes of process 
10 IDs = 3.70.00 to 3.70.51 described above are carried 
out in the pre-processes and post-processes, as shown 
in FIG. 219 (process IDs = 3.71.00 to 3.71.51). 

When it is recognized in the pre-process that 
ES=81 [cf. FIG. 202(1)], processes similar to the 
15 processes of process IDs = 3.70.00 to 3.70.51 

described above are carried out in the pre-processes 
and post-processes (process IDs = 3.81.00 to 3.81.51) . 
® WR Process in Pattern 3 (cf. FIGS. 220 and 221) 
When it is recognized in the pre-process that 
20 ES is any one of 22, 32 , 42 , 52 and 62, pre-processes 
and post-processes similar to those in the second 
shown in FIG. 94 are carried out in the third 
embodiment, as shown in FIG. 220. 

According to the third embodiment, when it is 
25 recognized in the pre-process that ES=72 [cf. FIG. 
202 (H) ] , processes similar to the processes of process 
IDs = 3.70.00 to 3.70.51 described above are carried 
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out in the pre-processes and post-processes, as shown 
in FIG. 221 (process IDs = 3.72,00 to 3.72.51). In 
the post-process of process ID = 3.72.20, ES in the 
RAM 46 is updated to ^32". 
5 When it is recognized in the pre-process that 

ES=82 [cf. FIG- 202(1)], processes almost similar to 
the processes of process IDs = 3.70.00 to 3.71.51 
described above are carried out in the pre-processes 
and post- processes (process IDs = 3.82.00 to 3.82.51) . 
10 In the post-process of process ID = 3.82.20 , ES in the 
RAM 46 is updated to ^^32". 

® WR Process in Pattern 4 (cf. FIGS. 222 and 223) 
When it is recognized in the pre-process that 
ES is any one of 33, 43, 53 and 63, pre-processes and 

15 post-processes similar to those in the second 

embodiment shown in FIG. 95 are carried out in the 
third embodiment, as shown in FIG, 222. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=73 [cf . FIG. 

20 202 (H) ] , processes almost similar to the processes of 
process IDs == 3.70.00 to 3.70.51 described above are 
carried out in the pre-processes and post-processes, 
as shown in FIG. 223 (process IDs = 3.73.00 to 3.73.51) , 
In the post-process of process ID = 3.73.20 , ES in the 

25 RAM 46 is updated to "32''. 

When it is recognized in the pre-process that 
ES=83 [cf. FIG. 202(1)], processes almost similar to 
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the processes of process IDs = 3,70.00 to 3.70.51 
described above are carried out in the pre-processes 
and post-processes (process IDs == 3.83.00 to 3.83.51) . 
In the post-process of process ID = 3.83.20 , ES in the 
5 RAM 46 is updated to "32". 

[3-2-4-4] BSP (Back Space Block) Process 
® BSP Process in Pattern 1 (cf. FIG. 224) 

When the I/F converting apparatus 40 receives 
a BSP command, the control unit 42 first refers to the 

10 RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES is 
any one of 00 , 10 , 20 , 30 , 40 , 50 and 60, pre-processes 
and post-processes similar to those in the second 
embodiment shown in FIG, 96 are carried out in the 

15 third embodiment, as shown in FIG. 224. 

According to the third embodiment, when it is 
recognized in the pre-process that ES-7 0 and EP = -4 [cf. 
FIG. 202(H)], the control unit 42 makes the MTU 30 
carry out the WTM process to write the third tape mark 

20 TM-c on the magnetic tape MT , re-positions the head 
at a position SBID + EP [position n in FIG. 202 (H)] in 
the MTU 30 , and makes the TMU carry out a real operation 
(real BSP) , as shown inFIG. 224. In the post-process , 
the control unit 42 updates ES to "^00" in the RAM 46 

25 (process ID = 4.70.00). 

When it is recognized in the pre-process that 
ES = 70 and EP = -3 [cf. FIG. 202 (H)], the control unit 
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42 executes emulation of the MTU 30. j In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of ^70" in the RAM 46 (process 
ID = 4.70.10). 
5 When it is recognized in the pre-process that 

ES = 70 and EP = -2 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-3" while 
holding ES at a value of ''70'' in the RAM 46 (process 

10 ID = 4 . 70 . 20) . 

When it is recognized in the pre-process that 
ES = 70 and EP = -1 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-2" while 

15 holding ES at a value of ''70'' in the RAM 46 (process 
ID == 4.70.30). 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 

20 the control unit 42 updates EP to ^-1" while holding 
ES at a value of ''70'' in the RAM 46 (process ID = 
4.70.40) . 

When it is recognized in the pre-process that 
ES = 70 and EP = +1 [cf, FIG. 202 (H)], the control unit 
25 42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ''O" while 
holding ES at a value of ''70'' in the RAM 46 (process 
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ID = 4 . 70 . 50) . 

When it is recognized in the pre-process that 
ES = 80 and EP = -4 [cf. FIG. 202(1)], the control unit 
42 re-positions the head at a position SBID+EP 
5 [position n in FIG. 202(1)] in the MTU 30, and makes 
the MTU 30 carry out the real operation (real BSP) . 
In the post-process, the control unit 42 updates ES 
to '^OO'' in the RAM 46 (process ID = 4.80.00). 

When it is recognized in the pre-process that 
10 ES = 80 and EP = -3 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of ^80" in the RAM 46 (process 
ID - 4.80.10). 

15 When it is recognized in the pre-process that 

ES-80 and EP--2 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-3'' while 
holding ES at a value of '^SO" in the RAM 46 (process 

20 ID = 4 . 80 . 20) . 

When it is recognized in the pre-process that 
ES = 80 and EP = -1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-2" while 

25 holding ES at a value of ^80" in the RAM 46 (process 
ID = 4.80.30). 

When it is recognized in the pre-process that 
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ES = 80 and EP = 0 [cf . FIG. 202 (1) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^-i" while holding 
ES at a value of '^SO" in the RAM 46 (process ID = 
5 4.80.40). 

When it is recognized in the pre-process that 
ES = 80 and EP = +1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to '^O" while 
10 holding ES at a value of ^80" in the RAM 46 (process 
ID = 4.80. 50) . 

(D BSP Process in Pattern 2 (cf. FIG. 225) 

When it is recognized in the pre-process that 

ES is any one of 31, 41, 51 and 61, pre-processes and 
15 post-processes similar to those in the second 

embodiment shown in FIG. 97 are carried out in the 

third embodiment, as shown in FIG. 225. 

According to the third embodiment, when it is 

recognized in the pre-process that ES=71 [cf . FIG. 
20 202 (H) ] , processes almost similar to the processes of 

process IDs = 4.70,00 to 4.70.50 described above are 

carried out in the pre-processes and post-processes, 

as shown inFIG. 225 (process IDs = 4.71.00 to 4.71,50) . 

In the post-processes of process IDs = 4.71.10 to 
25 4.71.50 , ES in the RAM 46 is held at a value of ''71''. 

When it is recognized in the pre-process that 

ES=81 [cf. FIG. 202(1)], processes almost similar to 
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the processes of process IDs = 4.80.00 to 4.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 4.81.00 to 4.81.50) . 
In the post-processes of process IDs = 4.81.10 to 
5 4.81.50 , ES in the RAM 46 is held at a value of "81". 
(D BSP Process in Pattern 3 (cf. FIG. 226) 

When it is recognized in the pre-process that 
ES is any one of 32 , 42, 52 and 62, pre-processes and 
post-processes similar to those in the second 

10 embodiment shown in FIG. 98 are carried out in the 
third embodiment, as shown in FIG. 226. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=72 [cf . FIG. 
202 (H) ] , processes almost similar to the processes of 

15 process IDs = 4.70.00 to 4.70.50 described above are 
carried out in the pre-processes and post-processes, 
as shown inFIG. 226 (process IDs = 4.72,00 to 4.72.50) . 
In the post-processes of process IDs = 4.72.10 to 
4.72.50 , ES in the RAM 46 is held at a value of "72". 

20 When it is recognized in the pre-process that 

ES^siz [cf. FIG. 202 (1)], processes almost similar to 
the processes of process IDs = 4.80.00 to 4.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 4.82.00 to 4.82.50) • 

25 In the post-processes of process IDs = 4.82.10 to 
4.82.50, ES in the RAM 46 is held at a value of "82". 
® SBP Process in Pattern 4 (cf. FIG. 227) 
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When it is recognized in the pre-process that 
ES is any one of 33, 43, 53 and 63, pre-processes and 
post-processes similar to those in the second 
embodiment shown in FIG. 99 are carried out in the 
5 third embodiment, as shown in FIG. 227. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=73 [cf . FIG. 
202 (H) ] , processes almost similar to the processes of 
process IDs = 4,70.00 to 4.70.50 described above are 
10 carried out in the pre-processes and post-processes, 
as shown inFIG. 227 (process IDs = 4.73.00 to 4.73.50). 
In the post-processes of process IDs = 4.73.10 to 
4.73.50 , ES in the RAM 46 is held at a value of ^73". 

When it is recognized in the pre-process that 
15 ES = 83 [cf . FIG. 202 (I) ] , processes almost similar to 
the processes of process IDs = 4.80.00 to 4.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 4.83.00 to 4.83.50) . 
In the post-processes of process IDs = 4.83.10 to 
20 4. 83.50 , ES in the RAM 46 is held at a value of ^83". 
[3-2-4-4] SBPF (Back Space File) Process 
d) BSPF Process in Pattern 1 (cf. FIG. 228) 

When the I/F converting apparatus 40 receives 
a BSPF command, the control unit 42 first refers to 
25 the RAM 46 to recognize a value of ES and a value of 
EP in the pre-process. When it is recognized that ES 
is any one of 00, 10, 20, 30, 40, 50 and 60, pre- 
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processes and post-processes similar to those in the 
second embodiment shown in FIG. 100 are carried out 
in the third embodiment, as shown in FIG. 228. 

According to the third embodiment, when it is 
5 recognized in the pre-process that ES = 70 and EP = -4 [cf . 
FIG. 202(H)], the control unit 42 makes the MTU 30 
carry out the WTM process to write the third tape mark 
TM-c on the magnetic tape MT , re-positions the head 
at a position SBID+EP [position n in FIG. 202(H)] in 

10 the MTU 30 , and makes the MTU carry out a real operation 
(real BSPF) , as shown in FIG. 228. In the post- 
process, the control unit 42 updates ES to ""00" in the 
RAM 46 (process ID = 5.70.00), 

When it is recognized in the pre-process that 

15 ES = 70 and EP = -3 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of ^70" in the RAM 46 (process 
ID = 5 . 70. 10) . 

20 When it is recognized in the pre-process that 

ES=70 and EP=-2 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of ^70" in the RAM 46 (process 

25 ID = 5 . 70. 20) . 

When it is recognized in the pre-process that 
ES = 70 and EP=-1 [cf. FG. 202(H)], the control unit42 
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executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^-4" while holding 
ES at a value of "70" in the RAM 46 (process ID = 
5.70.30) . 

5 When it is recognized in the pre-process that 

ES = 70-and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to '^-l" while holding 
ES at a value of "70" in the RAM 46 (process ID = 

10 5.70.40). 

When it is recognized in the pre-process that 
ES = 70 and EP = -hl [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "0" while 

15 holding ES at a value of "70" in the RAM 46 (process 
ID = 5.70.50). 

When it is recognized in the pre-process that 
ES = 80 and EP = -4 [cf. FIG. 202(1)], the control unit 
42 re-positions the head at a position SBID+EP 

20 [position n in FIG. 2 02 (1)] in the MTU 30 , and malces 
the MTU 30 carry out the real operation (real BSPF) 
In the post-process, the control unit 42 updates ES 
to "GO" in the RAM 46 (process ID = 5.80.00). 

When it is recognized in the pre-process that 

25 ES = 80 and EP = -3 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
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holding ES at a value of "80" in the RAM 46 (process 
ID - 5 , 80 . 10) . 

When it is recognized in the pre-process that 
ES=80 and EP=-2 [cf. FIG. 202(1)], the control unit 
5 42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-4" while 
holding ES at a value of "80" in the RAM 46 (process 
ID = 5.80.20). 

When it is recognized in the pre-process that 
10 ES = 80 and EP = -1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "-4" while 
holding ES at a value of "80" in the RAM 46 (process 
ID = 5 . 80 . 30) . 

15 When it is recognized in the pre-process that 

ES = 80 and EP = 0 [cf . FIG. 202 (I) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^-l" while holding 
ES at a value of "80" in the RAM 46 (process ID = 

20 5. 8 0.40) . 

When it is recognized in the pre-process that 
ES = 80 and EP = + 1 [cf. FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "0" while 

25 holding ES at a value of "80" in the RAM 46 (process 
ID = 5.80.50). 

© BSPF Process in Pattern 2 (cf. FIG. 229) 
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When it is recognized in the pre-process that 
ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes similar to those in the second 
embodiment shown in FIG. 101 are carried out in the 
5 third embodiment, as shown in FIG. 229. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=71 [cf. FIG. 
202 (H) ] , processes almost similar to the processes of 
process IDs = 5.70.00 to 5.70.50 described above are 
10 carried out in the pre-processes and post-processes, 
as shown inFIG. 229 (process IDs = 5.71.00 to 5.71.50) 
In the post-processes of process IDs = 5.71.10 to 
5.17.50, ES is held at a value of 7 1 " in the RAM 46. 

When it is recognized in the pre-process that 
15 ES=81 [cf. 202(1)], processes almost similar to the 
processes of process IDs = 5.80.00 to 5.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 5.81.00 to 5.81.50) . 
In the post-processes of process IDs = 5.81.10 to 
20 5.81.50 , ES in the RAM 46 is held at a value of '^Sl". 
(D BSPF Process in Pattern 3 (cf . FIG. 230) 

When it is recognized in the pre-process that 
ES is any one of 32, 42, 52 and 62, pre-processes and 
post-processes almost similar to those in the second 
25 embodiment shown in FIG. 102 are carried out in the 
third embodiment, as shown in FIG, 230. 

According to the third embodiment, when it is 
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recognized in the pre-process that ES==72 [cf. FIG. 
202 (H) ] , processes almost similar to the processes of 
process IDs = 5,70.00 to 5.70.50 described above are 
carried out in the pre-processes and post-processes, 
5 as shown inFIG. 230 (pro cess IDs = 5. 72. 00 to 5. 72. 50). 
In the post-processes of process IDs = 5.72.10 to 
5.72.50 , ES in the RAM 46 is held at a value of ^72". 

When it is recognized in the pre-process that 
ES = 82 [cf . FIG. 202 (I) ] , processes almost similar to 

10 the processes of process IDs - 5.80.00 to 5.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 5.82.00 to 5.82.50) . 
In the post-processes of process IDs = 5.82.10 to 
5.82.50 , ES in the RAM 46 is held at a value of ^82''. 

15 ® BSPF Process in Pattern 4 (cf. FIG. 231) 

When it is recognized in the pre-process that 
ES is any one of 33, 43, 53 and 63, pre-processes and 
post-processes similar to those in the second 
embodiment shown in FIG. 103 are carried out in the 

20 third embodiment, as shown in FIG. 231. 

According to the third embodiment, when it is 
recognized in the pre-process that ES=73 [cf. FIG. 
202 (H) ] , processes almost similar to the processes of 
process IDs == 5.70.00 to 5.70.50 described above are 

25 carried out in the pre-processes and post-processes, 
as shown in FIG. 231. In the post-processes of 
process IDs = 5.73,10 to 5.73.50 , ES in the RAM 46 is 
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held at a value of "73". 

When it is recognized in the pre-process that 
ES-83 [cf . FIG. 202 (I) ] , processes almost similar to 
the processes of process IDs ^ 5.80.00 to 5.80.50 
5 described above are carried out in the pre-processes 
and post-processes (process IDs = 5. 83.00 to 5.83.50) 
In the post-processes of process IDs = 5.83.10 to 
5. 83.50 , ES in the RAM 46 is held at a value of "83". 
[3-2-4-6] SP (Forward Space Block) Process 
10 ® SP Process in Pattern 1 (cf. FIGS. 232 and 233) 
When the I/F converting apparatus 40 receives 
an SP command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES is 
15 any one of 00 , 10 , 20 , 30 , 40 , 50 and 60, pre-processes 
and post-processes almost similar to those in the 
second embodiment shown in FIG, 104 are carried out 
in the third embodiment, as shown in FIG. 232. 

When it is recognized in the pre-process that 
20 ES = 40 and EP-0 [cf . FIG. 202 (E) ] , the control unit 42 
makes the MTU 30 carry out a real operation (real SP) 
as shown in FIG. 232. In the post-process, the 
control unit 42 determines which one the type of a data 
block detected in the forward space operation by the 
25 MTU 30 is of EOF, TM, EOD or any other. 

When it is determined that the data block is 
EOF, the control unit 42 updates ES to ^22" in the RAM 
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46, as does in the second embodiment (process ID = 
6.40.40) . When it is determined in the post-process 
that the data block is TM, the control unit 42 
determines a difference between a real BID of the TM 
5 and SBID stored in the save area 46e [ (real BID) - 
(SB ID) ] , When recognizing that the difference is "^l", 
the control unit 42 stores the real BID of the TM in 
the save area (SBID) 46e in the RAM 46, and updates 
ES to '^SO" in the RAM 46 (process ID = 6.40.41). 
10 When it is determined in the post-process that 

the data block is EOD, the control unit 42 updates ES 
to ^80" and EP to ^ + 1" in the RAM 46 (process ID = 
6.40.43) . At this time, it is assumed that the third 
tape mark TM-c is detected, and a report about 
15 detection of the third tape mark TM-c is made instead 
of the EOD report to the CPU 20. 

When it is determined in the post-process that 
the data block is other than EOF, TM and EOD, the 
control unit 42 updates ES to ^00" in the RAM 46, as 
20 does in the second embodiment (process ID = 6.40.42) . 

When it is recognized in the pre-process that 
ES = 70 and EP = -4 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30, as shown in FIG. 
233. In the post-process, the control unit 42 updates 
25 EP to '*-3" while holding ES at a value of ^70" in the 
RAM 46 (process ID = 6.70.00). 

When it is recognized in the pre-process that 
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ES = 70 and EP = -3 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-2" while 
holding ES at a value of "^70" (process ID = 6.70.10) 
5 When it is recognized in the pre-process that 

ES-70 and EP = -2 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-l" while 
holding ES at a value of '*70'' in the RAM 46 {process 

10 ID = 6 . 70 . 20) . 

When it is recognized in the pre-process that 
ES = 70 and EP = -1 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to '^O" while 

15 holding ES at a value of '*70" (process ID = 6.70.30) 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^ + 1" while holding 

20 ES at a value of ^70" (process ID = 6.70.40). 

When it is recognized in the pre-process that 
ES = 70 and EP = + 1 [cf. FIG. 202 (H)], the control unit 
42 makes the MTU 30 carry out the WTM process to write 
the third tape mark on the magnetic tape MT , and makes 

25 the MTU 30 carry out the real operation (real SP) . In 
the post-process , the control unit 42 determines which 
one the type of a data block detected in the forward 
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space operation by the MTU 30 is of EOF , TM or any other . 
When it is determined that the data block is EOF, the 
control unit 42 adds 1 to SBID in the RAM 46, and 
updates ES to ^22" in the RAM 46 (process ID = 6.70.50). 
5 When it is determined in the post-process that the data 
block is TM, the control unit 42 stores a real BID of 
the TM in the save area (SBID) 46e in the RAM 46, and 
updates ES to '^lO" in the RAM 46 (process ID = 6.70. 51). 
When it is determined in the post-process that the data 
10 block is other than OEF and. TM, the control unit 42 
updates ES to ^00" in the RAM 46 (process ID = 6.70.52). 

When it is recognized in the pre-process that 
ES = 80 and EP = -4 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
15 process, the control unit 42 updates EP to '^-S" while 
holding ES at a value of 8 0 " in the RAM 46 (process 
ID = 6.80.00). 

When it is recognized in the pre-process that 
Es=80 and EP=-3 [cf. FIG. 202(1)], the control unit 
20 42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-2" while 
holding ES at a value of '^SO" in the RAM 46 (process 
ID = 6.80.10). 

When it is recognized in the pre-process that 
25 Es = 80 and EP = -2 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to '^-l" while 
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holding ES at a value of ^80" in the RAM 46 (process 
ID = 6.80.20). 

When it is recognized in the pre-process that 
ES-80 and EP=-1 [cf. FIG. 202 (1)], the control unit- 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^0" while 
holding ES at a value of ^80" (process ID = 6.80.30) 

When it is recognized in the pre-process that 
ES = 80 and EP = 0 [cf . FIG. 202 (1) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to " + 1" while holding 
ES at a value of ^80" (process ID = 6.80.40). 

When it is recognized in the pre-process that 
ES = 80 and EP = + 1 [cf. FIG. 202 (1)], the control unit 
42 makes the MTU 30 carry out the real operation (real 
SP) . At this time, a real head position is 
immediately after the second tape mark TM-b so that 
EOD is detected in the forward space operation. In 
the post-process, the control unit 42 updates ES to 
"00" (process ID = 6.80.50), and carried out the 
following processes. 

(D SP Process in Pattern 2 (cf. FIGS. 234 and 235) 
When it is recognized in the pre-process that 
ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes almost similar to those in the second 
embodiment shown in FIG. 105 are carried out in the 
third embodiment, as shown in FIG. 234, 



357 



When it is recognized in the pre-process that 
ES = 41 and EP = 0 as shown in FIG. 234 [cf . FIG. 202 (E) ] , 
the control unit 42 makes the MTU 30 carry out the real 
operation (real SP) . In the post-process, the 
5 control unit 42 determines which one the type of a data 
block detected in the forward space operation by the 
MTU 30 is of EOF, TM , EOD or any other, and updates 
ES and EP . 

Namely, when it is recognized in the pre- 

10 process that ES = 41 and EP = 0 , processes almost similar 
to the processes of process IDs = 6.40.40, 6.40.41, 
6.40.42 and 6.40.43 described above are carried out 
in the pre-processes and post-processes (process IDs 
= 6.41.40, 6.41,41, 6.41.42, 6.41.43). In the 

15 post-process of process ID = 6.41.41, ES in the RAM 
46 is updated to ^51". In the post-process of process 
ID = 6.41.43, ES in the RAM 46 is updated to ^81". 

When it is recognized in the pre-process that 
ES=71 [cf. 202(H)] as shown in FIG. 235, processes 

20 almost similar to the processes of process IDs = 

6.70.00 to 6.70.52 described above are carried out in 
the pre-processes and post-processes (process IDs = 
6\71.00 to 6.71.52). In the post-processes of 
process IDs = 6.71.00 to 6.71.40, ES in the RAM 46 is 

25 held at a value of ^71". 

When it is recognized in the pre-process that 
ES=81 [cf. FIG. 202(1)], processes almost similar to 
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the processes of process IDs = 6.80.00 to 6.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 6.81.00to6.81.50) 
In the post-processes of process IDs = 6.81.00 to 
5 6.81.40 , ES in the RAM 46 is held at a value of "81". 
CD SP Process in Pattern 3 (cf. FIGS. 236 and 237) 
When it is recognized in the pre-process that 
ES is any one of 22 , 32 , 42 , 52 and 62, pre-processes 
and post-processes almost similar to those in the 

10 second embodiment shown in FIG. 106 are carried out 
in the third embodiment, as shown in FIG, 236. 

When it is recognized in the pre-process that 
ES = 4 2 and EP = 0 [cf. FIG. 202 (E)] as shown in FIG. 236 , 
the control unit 42 makes the MTU 30 carry out the real 

15 operation (real SP) . In the post-process, the 

control unit 42 then determines which one the type of 
a data block detected in the forward space operation 
by the MTU 30 is of EOF, TM, EOD or any other, and 
updates ES and EP . 

20 Namely, when it is recognized in the pre- 

process that ES = 42 and EP = 0 , processes almost similar 
to the processes of process IDs = 6.40.40, 6.40.41, 
6.40.42 and 6.40.43 described above are carried out 
in the pre-processes and post-processes (process IDs 

25 = 6.42,40, 6.42.41, 6.42,42, 6.42.43). In the 

post-process of process ID = 6.42.41, ES in the RAM 
46 is updated to ^52". In the post-process of process 
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ID = 6.42.43 , ES in the RAM 46 is updated to "^82", 
When it is recognized in the pre-process that 
ES = 72 [cf . FIG. 202 (H) ] as shown in FIG. 237 , processes 
almost similar to the processes of process IDs = 
5 6.70.00 to 6.70.52 described above are carried out in 
the pre-processes and post-processes (process IDs = 
6.72.00 to 6.72.52). In the post-processes of 
process IDs = 6.72.00 to 6.72.40 , ES in the RAM 46 is 
held at a value of ^72". 

10 When it is recognized in the pre-process that 

ES==82 [cf. FIG. 202 (1)], processes almost similar to 
the processes of process IDs = 6.80.00 to 6.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 6.82.00 to 6.82.50) . 

15 In the post-processes of process IDs = 6.82.00 to 
6.82.40 , ES in the RAM 46 is held at a value of ^82". 
® SP Process in Pattern 4 (cf. FIGS. 238 and 239) 
When it is recognized in the pre-process that 
ES is any one of 33 , 43 , 53 and 63, pre-processes and 

20 post-processes almost similar to those in the second 
embodiment shown in FIG. 107 are carried out in the 
third embodiment, as shown in FIG. 238. 

When it is recognized in the pre-process that 
ES = 4 3 and EP = 0 [cf. FIG. 202(E)] as shown in FIG . 23 8 , 

25 the control unit 42 malces the MTU 30 carry out the real 
operation (real SP). In the post-process, the 
control unit 42 then determines which one the type of 
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a data block detected in the forward space operation 
by the MTU 30 is of EOF, TM , EOD or any other, and 
updates ES and EP . 

Namely, when it is recognized in the pre- 
5 process that ES = 43 and EP=0 , processes almost similar 
to the processes of process IDs = 6.40.40, 6.40.41. 
4.40.42 and 6.40.43 described above are carried out 
in the pre-processes and post-processes (process IDs 
= 6.43.40, 6.43,41, 6.43.42, 6.43.43). In the 

10 post-process of process ID = 6.43.41, ES in the RAM 
46 is updated to "53". In the post-process of process 
ID = 6.43.43, ES in the RAM 46 is updated to '*83''. 

When it is recognized in the pre-process that 
ES = 7 3 [cf. FIG. 202(H)] as shown inFIG. 23 9, processes 

15 almost similar to the processes of process IDs = 

6.70.00 to 6.70.52 described above are carried out in 
the pre-processes and post-processes (process IDs = 
6.73.00 to 6.73.52) In the post -processes of process 
IDs = 6.73.00 to 6.73.40 , ES in the RAM 46 is held at 

20 a value of "73". 

When it is recognized in the pre-process that 
ES = 83 [cf . FIG. 202 (I) ] , processes almost similar to 
the processes of process IDs = 6.80.00 to 6.80.50 
described above are carried out in the pre-processes 

25 and post-processes (process IDs = 6.83.00 to 6.83.50) . 
In the post-processes of process IDs = 6.83.00 to 
6.83.40 , ES in the RAM 46 is held at a value of "83". 
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[3-2-4-7] FSPF (Forward Space File) Process 
® FSPF Process in Pattern 1 (cf . FIGS. 240 and 241) 
When the I/F converting apparatus 40 receives 
an FSPF command, the control unit 42 first refers to 
5 the RAM 46 to recognize a value of ES and a value of 
EP in the pre-process. When it is recognized that ES 
is any one of 00, 10, 20, 30, 40, 50 and 60, pre- 
processes and post-processes almost similar to those 
in the second embodiment shown in FIG. 108 are carried 
10 out in the third embodiment, as shown in FIGS. 240 and 
241 . 

When it is recognized in the pre-process that 
ES = 40 and EP = 0 [cf. FIG. 202(E)] as shown in FIG. 240, 
the control unit 42 makes the MTU 30 carry out a real 

15 operation (real FSPF). In the post-process, the 

control unit 42 then determines which one the type of 
a data block detected in the forward space operation 
by the MTU 30 is of TM, EOF or any other. 

When it is determined that the data block is 

20 TM, the control unit 42 determines a difference 

between a real BID of the TM and SBID stored in the 
save area 46e [(real BID) - (SBID)], as does in the 
second embodiment. When the difference is ^3", the 
control unit 42 stores the real BID of the TM in the 

25 save area (SBID) 46e in the RAM 46, and updates ES to 
"43" and EP to '^O" in the RAM 4 6 (process ID = 7.40.40) . 
When the difference is "^l", the control unit 42 stores 



362 



the real BID of the TM in the save area (SBID) 46e in 
the RAM 46, and updates ES to "^SO" in the RAM 46 
(process ID = 7.40.41) . When the above difference is 
neither '^l" nor ^3", the control unit 42 stores the 
real BID of the TM in the save area (SBID) 46e in the 
RAM 46, and updates ES to ^10" in the RAM 46 (process 
ID = 7.40.42). 

When it is determined in the post-process that 
the data block is EOD, the control unit 42 updates ES 
to ^^80" and EP to " + 1" in the RAM 46 (process ID = 
7.40.44) . At this time, the third tape mark TM-c is 
assumed to be detected so that a report about detection 
of the third tape mark TM-c is made in lieu of EOD 
report to the CPU 20. 

When it is determined in the post-process that 
the data block is other than TM and EOD, the control 
unit 42 updates ES to '^OO" in the RAM 46, as does in 
the second embodiment (process ID = 7.40.43). 

When it is recognized in the pre-process that 
ES = 7 0 and EP--4 [cf. FIG. 202(H)] as shown in FIG. 241 , 
the control unit 42 executes emulation of the MTU 30. 
In the post-process, the control unit 42 updates EP 
to "-3" while holding ES at a value of "70" in the RAM 
46 (process ID = 7.70.00). 

When it is recognized in the pre-process that 
ES = 70 and EP = -3 [cf. FIG. 202 (H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
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process, the control unit 42 updates EP to "0" while 
holding the ES at a value of '*70" in the RAM 46 (process 
ID = 7.70.10). 

When it is recognized in the pre-process that 
5 ES = 60 and EP = -2 [cf. FIG. 202(H)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ""O" while 
holding ES at a value of "70" in the RAM 46 (process 
ID = 7.70.20). 

10 When it is recognized in the pre-process that 

ES = 70 and EP = -1 [cf. FIG. 202 (H)], the control unit 
42 executes, emulation of the MTU 30. In the post- 
process, the control unit42 updates EP to ""0" while 
holding ES at a value of '*70'' in the RAM (process ID 

15 = 7.70,30). 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to ^ + 1" while holding 

20 ES at a value of ^70" in the RAM 46 (process ID = 
7.70.40) . 

When it is recognized in the pre-process that 
ES = 70 and EP = +1 [cf. FIG. 202 (H)], the control unit 
42 makes the MTU 30 carry out a real operation (real 
25 FSPF) . In the post-process, the control unit 42 then 
determines whether the type of a data block detected 
in the forward space operation by the MTU 30 is TM or 
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any other. When it is determined that the data block 
is TM, the control unit 42 determines a difference 
between a real BID of the TM and SBID stored in the 
save area 46e [(real BID) - (SBID)]. When the 
difference is ^3", the control unit 42 stores the real 
BID of the TM in the save area (SBID) 46e in the RAM 
46, and updates ES to ^43" and EP to "0" in the RAM 
4 6 (process ID = 7.70.50) . When the difference is not 
'^S", the control unit 42 stores the real BID of the 
TM in the save area (SBID) 46e in the RAM 46, and 
updates ESto^lCinthe RAM 46 (process ID = 7.70.51) . 
When it is determined in the post-process that the data 
block is other than EOF and TM, the control unit 42 
updates ES to '^OC in the RAM 4 6 (process ID = 7.70.52). 

When it is recognized in the pre-process that 
ES = 80 and EP=-4 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^-3'' while 
holding ES at a value of ^80" in the RAM 46 (process 
ID = 7.80.00). 

When it is recognized in the pre-process that 
ES = 80 and EP = -3 [cf, FIG. 202(1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to ^0" while 
holding ES at a value of '^SO" (process ID = 7.80.10) 

When it is recognized in the pre-process that 
ES = 80 and EP=-2 [cf. FIG, 202 (1)], the control unit 
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42 carries out emulation of the MTU 30. In the 
post-process, the control unit 42 updates EP to '^O" 
while holding ES at a value of "80" in the RAM 46 
(process ID = 7.80.20). 
5 When it is recognized in the pre-process that 

ES = 80 and EP = -1 [cf. FIG. 202 (1)], the control unit 
42 executes emulation of the MTU 30. In the post- 
process, the control unit 42 updates EP to "^0" while 
holding ES at a value of "80" in the RAM 46 (process 

10 ID = 7 . 80 . 30) . 

When it is recognized in the pre-process that 
ES = 80 and EP = 0 [cf . FIG. 202 (I) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates EP to " + 1" while holding 

15 ES at a value of "80" in the RAM 46 (process ID = 
7.80.40) . 

When it is recognized in the pre-process that 
ES = 80 and EP = + 1 [cf. FIG. 202 (1)], the control unit 
42 makes the MTU 30 carry out the real operation (real 

20 FSPF) . At this time, a real position of the head is 
immediately after the second tape mark TM-b so that 
EOD is detected in the forward space operation. In 
the post-process, the control unit 42 updates ES to 
"00" (process ID = 7.80.50), and carries out the 

25 following process. 

© FSPF Process in Pattern 2 (cf . FIGS, 242 and 243) 
When it is recognized in the pre-process that 
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ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes almost similar to those in the second 
embodiment shown in FIG. 109 are carried out in the 
third embodiment, as shown in FIG. 242. 

When it is recognized in the pre-process that 
ES = 41 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
makes the MTU 30 carry out the real operation (real 
FSPF) , as shown in FIG. 242. In the post-process, the 
control, unit 42 then determines which one the type of 
a data block detected in the forward space operation 
by the MTU 30 is of TM , EOD or any other, and updates 
ES and EP. 

Namely, when it is recognized in the pre- 
process that ES = 41 and EP = 0 , processes almost similar 
to the processes of process IDs = 7.40.40 to 7.40.44 
described above are carried out in the pre-processes 
and post-processes (process IDs = 7.41.40 to 7.41.44) 
In the post-process of process ID = 7.41.41, ES in the 
RAM 46 is updated to ^51". In the post-process of 
process ID == 7.41.44, ES in the RAM 46 is updated to 
^81" . 

When it is recognized in the pr-process that 
ES = 71 [cf. FIG, 202 (H) ], processes almost similar to 
the processes of process IDs = 7.70.00 to 7.70.52 
described above are carried out in the pre-processes 
and post-processes , as shown in FIG. 243 (process IDs 
= 7.71.00 to 7.71.52). In the post-processes of 
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process IDs = 7.71.00 to 7.71.40, ES in the RAM 46 is 
held at a value of ^71", 

When it is recognized in the pre-process that 
ES=81 [cf. FIG. 202(1)], processes almost similar to 
the processes of process IDs = 7.80.00 to 7.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 7.81.00 to 7.81.50) 
In the post-processes of process IDs = 7.81.00 to 
7.81.40, ES in the RAM 46 is held at a value of ^81", 
® FSPF Process in Pattern 3 (cf . FIGS. 244 and 245) 
When it is recognized in the pre-process that 
ES is any one of 22, 32, 42 , 52 and 62, pre-processes 
and post-processes almost similar to those in the 
second embodiment shown in FIG. 110 are carried out 
in the third embodiment, as shown in FIG. 244. 

When it is recognized in the pre-process that 
ES = 42 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
makes the MTU 30 carry out the real operation (real 
FSPF) , as shown in FIG. 244. In the post-process, the 
control unit 42 determines which one the type of a data 
block detected in the forward space operation by the 
MTU 30 is of TM, EOD or any other, and updates ES and 
EP . 

Namely, when it is recognized in the pre- 
process that ES = 42 and EP = 0 , processes almost similar 
to the processes of process IDs = 7 . 40.40 to 7^40.44 
described above are carried out in the pre-processes 
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and post-processes (process IDs = 7.42.40 to 7.42.44) . 
In the post-process of process ID = 7.42.41, ES in the 
RAM 46 is updated to ^52". In the post-process of 
process ID = 7.42.44, ES in the RAM 46 is updated to 
"82". 

When it is recognized in the pre-process that 
ES = 72 [cf . FIG. 202 (H) ] , processes almost similar to 
the processes of process IDs = 7.70.00 to 7.70.52 
described above are carried out in the pre-processes 
and post-processes, as shown in FIG. 245 (process IDs 
= 7.72.00 to 7.72.52). In the post-processes of 
process IDs = 7.72.00 to 7.72.40 , ES in the RAM 46 is 
held at a value of ^12", 

When it is recognized in the pre-process that 
ES=82 [cf. FIG. 202(1)], processes almost similar to 
the processes of process IDs = 7.80.00 to 7.80.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 7.82.00 to 7.82.50) 
In the post-processes of process IDs = 7.82.00 to 
7.82.40, ES in the RAM 46 is held at a value of "82''. 
® FSPF Process in Pattern 4 (cf . FIGS. 246 and 247) 

When it is recognized in the pre-process that 
ES is any one of 33 , 43 , 53 and 63, pre-processes and 
post-processes almost similar to those in the second 
embodiment shown in FIG. Ill are carried out in the 
third embodiment, as shown in FIG. 246. 

When it is recognized in the pr-process that 
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ES-43 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
makes the MTU 30 carry out the real operation (real 
FSPF) , as shown inFIG. 246. In the post-process , the 
control unit 42 determines which one the type of a data 
block detected in the forward space operation by the 
MTU 30 is of TM, EOD or any other, and updates ES and 
EP. 

Namely, when it is recognized in the pre- 
process that ES = 43 and EP = 0 , processes almost similar 
to the processes of process IDs = 7.40 . 40 to 7.40.44 
described above are carried out in the pre-processes 
and post-processes (process IDs = 7.43.40 to 7.43.44) 
In the post-process of process ID = 7.43.41, ES in the 
RAM 45 is updated to "53". In the post-process of 
process ID = 7.43.44 , ES in the RAM 46 is updated to 
"83" . 

When it is recognized in the pre-process that 
ES=73 [cf. FIG. 202(H)], processes almost similar to 
the processes of process IDs = 7.70.00 to 7.70.52 
described above are carried out in the pre-processes 
and post-processes, as shown in FIG. 247 (process IDs 
= 7.73.00 to 7.73.52). In the post-processes of 
process IDs = 7.73.00 to 7.73.40 , ES in the RAM 46 is 
held at a value of "73". 

When it is recognized in the pre-process that 
ES=83 [cf. FIG. 202(1)], processes almost similar to 
the processes of process IDs = 7.80.00 to 7.80.50 
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described above are carried out in the pre-processes 
and post-processes (process IDs = 7.83.00 to 7.83.50) 
In the post-processes of process IDs = 7.83.00 to 
7.83.40 , ES in the RAM 46 is held at a value of ^83". 
[3-2-4-8] WTM (Write Tape Mark) Process 

When a writing is carried out in response to 
a command in the write system (WR, WTM) in the MTU 30, 
an EOD (End Of Data) mark is written after a written 
data block. Therefore, the host (CPU 20) recognizes 
that there is no data block after a data block written 
in response to a command in the write system after the 
command is executed. According to the third 
embodiment, ES is updated to ""lO" whenever a real write 
tape mark operation is carried out in a state at the 
time that ES = 00, 10 or 2x, or that ES = 4x and EP = -4 , 
-3 or -2, or that ES=6x, 7x or 8x and EP=-4 , -3, - 
2, -1 or +1, as will be described later with reference 
to FIGS. 248 through 251. 

0 WTM Process in Pattern 1 (cf. FIG. 248) 

When the I/F converting apparatus 40 receives 
a WTM command, the control unit 42 first refers to the 
RAM 46 to recognize a value of ES and a value of EP 
in the pre-process. When it is recognized that ES is 
any one of 00 , 10 , 20, 30, 40, 50 and 60, pre-processes 
and post-processes almost similar to those in the 
second embodiment shown in FIG. 112 are carried out 
in the third embodiment, as shown in FIG. 248. 
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When it is recognized in the pre-process that 
ES = 40 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
executes emulation of the MTU 30 , as shown in FIG. 248. 
In the post-process, the control unit 42 updates ES 
5 to ^70 and EP to + in the RAM 46 (process ID = 
8.40.40) . 

When it is recognized in the pre-process that 
ES = 70 and EP = -4 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 

10 [position n in FIG. 202 (H) ] in the MTU 30, and makes 
the MTU 3 0 carry out a real operation (real WTM) , as 
shown in FIG. 248. In the post-process, the control 
unit 42 stores a real BID of a TM written by the MTU 
30 in the save area (SBID) 46e in the RAM 46, and 

15 updates ES to ^10" in the RAM 46 (process ID = 8.70.00). 

When it is recognized in the pre-process that 
ES = 70 and EP = -3 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 
[position n + 1 in FIG. 202 (H) ] in the MTU 30 , and makes 

20 the MTU 30 carry out the real operation (real WTM) . 
In the post-process, the control unit 42 stores a real 
BID of a TM written by the MTU 30 in the save area (SBID) 
46e in. the RAM 46, and updates ES to ^10" in the RAM 
46 (process ID = 8.70.10). 

25 When it is recognized in the pre-process that 

ES = 70 and E.P = -2 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 
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[position n + 2 in FIG . 2 02 (H) ] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real WTM) 
In the post-process, the control unit 42 stores a real 
BID of a TM written by the MTU 30 in the save area (SBID) 
5 46e in the RAM 46, and updates ES to ^10" in the RAM 
46 (process ID = 8.70.20). 

When it is recognized in the pre-process that 
ES = 70 and EP = -1 [cf. FIG. 202 (H)], the control unit 
42 re-positions the head at a position SBID+EP 
10 [position n + 3 in FIG. 202(H)] in the MTU 3 0 , and makes 
the MTU 30 carry out the real operation (real WTM) . 
In the post-process, the control unit 42 stores a real 
BID of a TM written by the MTU 30 in the save area (SBID) 
46e in the RAM 46, and updates ES to "10" in the RAM 
15 46 (process ID = 8.70.30). 

When it is recognized in the pre-process that 
ES = 70 and EP = 0 [cf . FIG. 202 (H) ] , the control unit 42 
executes emulation of the MTU 30 . In the post-process , 
the control unit 42 updates ES to ''70'' and EP to ^ + 1" 
20 in the RAM 46 (process ID = 8.70.40). 

When it is recognized in the pre-process that 
ES = 70 and EP = + 1 [cf. FIG. 202(H)], the control unit 
42 malces the MTU 30 carry out the WTM process to write 
the third tape marJc TM-c on the magnetic tape MT , and 
25 makes the MTU 30 carry out the real operation (real 
WTM) . In the post-process, the control unit 42 stores 
a real BID of a TM written by the MTU 30 in the save 
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area (SBID) 46e in the RAM 46, and updates ES to '^lO" 
in the RAM 46 (process ID = 8.70.50). 

When it is recognized in the pre-process that 
ES=80 [cf. FIG, 202(1)], processes almost similar to 
5 the processes of process IDs = 8.70.00 to 8.70.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 8.80.00 to 8.80.50) . 
In the post-process of process ID = 8.80.40 , ES in the 
RAM 46 is updated to 8 0 " . 

10 (D WTM Process in Pattern 2 (cf. FIG. 249) 

When it is recognized in the pre-process that 
ES is any one of 31, 41, 51 and 61, pre-processes and 
post-processes almost similar to those in the second 
embodiment shown in FIG. 113 are carried out in the^ 

15 third embodiment, as shown in FIG. 249. 

When it is recognized in the pre-process that 
ES = 41 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
executes emulation of the MTU 30 , as shown in FIG. 249. 
In the post-process, the control unit 42 updates ES 

20 to ^71" and EP to '^^-l" in the RAM 46 (process ID = 
8.41. 40) . 

When it is recognized in the pre-process that 
ES=71 [cf. FIG. 202(H)], processes almost similar to 
the processes of process IDs = 8.70.00 to 8.70.50 
25 described above are carried out in the pre-processes 
and post-processes, as shown in FIG. 249 (process IDs 
= 8.71.00 to 8.71.50) . In the post-process of process 
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ID = 8.71.40, ES in the RAM 46 is held at a value of 
"71" . 

When it is recognized in the pre-process that 
ES=81 [cf. FIG. 202(1)], processes almost similar to 
the processes of process IDs = 8.70.00 to 8.70.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 8.81.00 to 8.81.50) . 
In the post-process of process ID = 8.81.40, ES in the 
RAM 46 is held at a value of ''81". 
(S) WTM Process in Pattern 3 (cf. FIG. 250) 

When it is recognized in the pre-process that 
ES is any one of 22, 32, 42, 52 and 62, pre-processes 
and post-processes almost similar to those in the 
second embodiment shown in FIG. 114 are carried out 
in the third embodiment, as shown in FIG. 250. 

When it is recognized in the pre-process that 
ES = 42 and EP=0 [cf . FIG. 202 (E) ] , the control unit 42 
executes emulation of the MTU 30, as shown in FIG. 250. 
In the post-process, the control unit 42 updates ES 
to "72" and EP to "+1" in the RAM 46 (process ID = 
8.42.40) . 

When it is recognized in the pre-process that 
ES=72 [cf. FIG. 202(H)], processes almost similar to 
the processes of process IDs = 8.70.00 to 8.70.50 
described above are carried out in the pre-processes 
and post-processes, as shown in FIG. 250 (process IDs 
= 8.72.00 to 8.72.50) . In the post -process ofprocess 
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ID = 8.72.40 , ES in the RAM 46 is held at a value of 
^^72" . 

When it is recognized in the pre-process that 
ES=82 [cf. FIG. 202(1)], processes almost similar to 
5 the processes of process IDs = 8,70.00 to 8.70.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 8. 82. 00 to 8. 82. 50). 
In the post-process of process ID = 8.82.40 , ES in the 
RAM 46 is held at a value of ^^82". 
10 ® WTM Process in Pattern 4 (cf. FIG. 251) 

When it is recognized in the pre-process that 
ES is any one of 33 , 43 , 53 and 63, pre-processes and 
post-processes almost similar to those in the second 
embodiment shown in FIG. 115 are carried out in the 
15 third embodiment, as shown in FIG. 251. 

When it is recognized in the pre-process that 
ES = 43 and EP = 0 [cf . FIG. 202 (E) ] , the control unit 42 
executes emulation of the MTU 30, as shown in FIG. 251. 
In the post-process, the control unit 42 updates ES 
20 to ^73 and EP to " + 1" in the RAM 46 (process ID = 
8.43.40) . 

When it is recognized in the pre-process that 
ES=73 [cf. FIG. 202(H)], processes almost similar to 
the processes of process IDs = 8.70.00 to 8.70.50 
25 described above are carried out in the pre-processes 
and post-processes, as shown in FIG. 251 (process IDs 
= 8.73.00 to 8.73.50). In the post-process of process 
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ID = 8.73.40 , ES in the RAM 46 is held at a value of 
"73'' . 

When it is recognized in the pre-process that 
ES=83 [cf. FIG. 202(1)], processes almost similar to 
5 the processes of process IDs = 8.70.00 to 8.70.50 
described above are carried out in the pre-processes 
and post-processes (process IDs = 8.83,00 to 8.83.50) . 
In the post-process of process ID = 8.83.40 , ES in the 
RAM 46 is held at a value of '*83''. 

10 [3-3] Concrete Examples of Emulation Execution 

Next, concrete examples of emulation executed 
by applying the processes (process IDs = 1.00.00 to 
8.83.50) described above with reference to FIGS. 204 
through 251 to the control process by the I/F 

15 converting apparatus 40 (control unit 42) will be 
described with reference to FIGS. 252 through 275. 
[3-3-1] Example 1 of Emulation Execution 

FIGS. 252(A) and 252(B) are diagrams showing 
a state of data writing on the magnetic tape MT , and 

20 for illustrating an example of commands issued from 
the CPU 20 when a multi-file is additionally written, 
and tape operations /emulation operations in the MTU 
30 according to the third embodiment in response to 
the commands. The state of data writing on the 

25 magnetic tape MT , the commands issued from the CPU 20 
and the tape operations (arrows) by the MTU 30 shown 
in FIGS. 252(A) and 252(B) are the same as those 
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described above with reference to FIGS. 22(A) and 
22(B) in the first embodiment, descriptions of which 
are thus omitted. Incidentally, an identification 
pattern for EOFl and E0F2 in the example shown in FIGS. 
5 252(A) and 252(B) is Pattern 1 described above with 
reference to FIGS. 69 and 70(A) through 70(G) in the 
second embodiment . 

Using the method according to the third 
embodiment, the I/F converting apparatus 40 (control 

10 unit 42) can execute, not only emulation of command 
processing (8) to (19) similar to those in the second 
embodiment [cf. FIGS. 116(A) and 116(B)] in the open 
process [cf. (8) to (22)] shown in FIGS. 252 (A) and 
252(B) , but also emulation of command processing (6) 

15 and (7) in the close process [cf. (2) to (7)] shown 
in FIG. 252 (A) . 

Namely, the command processing (6) to (19) 
enclosed by broken lines in FIGS. 252(A) and 252(B) 
are emulated, according to the third embodiment. 

20 During which, no mechanical operation is performed 
without writing the third tape mark TM-c with the head 
H being stopped immediately after the second tape mark 
TM-b, as shown in FIG. 252(A). At this time, EOFl 
saved in the save area (SDTl) 46c in the RAM 46 is read 

25 out, and transferred to the CPU 20 via the data buffer 
45 when emulation is executed in response to an RD 
command (11), according to the third embodiment. 
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Hereinafter, the command processing (1) to 
(20) shown in FIGS. 252 (A) and 252(B) will be described 
in detail with reference to FIGS. 253 through 272. 

(A) of FIGS. 253 through 272 shows a state of 
5 data block writing on the magnetic tape MT , a real head 
position (real BID) and a virtual head position (EP) , 
when each of the command processing (1) to (20) is 
carried out. (B) of FIGS. 253 and 272 shows a state 
of data saving/storing in the RAM 46, when each of the 
10 command processing (1) to (20) is carried out, 
(1) WR process 

FIG. 253(A) shows a state in which the I/F 
converting apparatus receives a WR command (1) shown 
in FIG. 252 (A) from the CPU 20, completes a writing 
15 of user data, and is about to shift to the close process 
for a file. The real head position (real BID) is N. 
At this time, ES in the control area 46a in the RAM 
46 indicates the initial state (ES=00), as shown in 
FIG. 253 (B) . The control area (EP) 46 b and the save 
20 areas 46c through 46e in the RAM 46 indicate the 
undetermined state . 
(2) WTM process (First Tape Mark TM-a Write Process) 
FIG. 254(A) shows a state in which the I/F 
converting apparatus 40 receives a WTM command (2) 
25 shown in FIG. 252 (A) from the CPU 20, carries out a 
process of process ID = 8.00.00, and completes a 
writing of the first tape mark TM-a so that the real 
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head position (real BID) is N-hl . At this time, ES in 
the control area 46a is updated to 1 0 " , and "^N+l" is 
stored as SBID in the save area 46e, as shown in FIG. 
254 (B) . 

5 (3) WR Process (EOFl Write Process) 

FIG. 255(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command 
(direction to write EOFl ) (3) shown in FIG. 252(A) from 
the CPU 20, carries out a process of process ID = 

10 3.10.00 , and completes a writing of EOFl so that the 
real head position (real BID) is N + 2 . At this time, 
ES in the control area 46a is updated to '*20, and EOFl 
is stored in the save area (SDTl) 46c, as shown in FIG. 
255(B) . Thereafter, EOFl is held in the save area 

15 46c. 

(4) WR Process (E0F2 Write Process) 

FIG. 256(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command 
(direction to write E0F2 ) (4) shown in FIG. 252(A) from 

20 the CPU 20, carries out a process of process ID = 
3.20.00 , and completes a writing of E0F2 so that the 
real head position (real BID) is N + 3 . At this time, 
ES in the control area 46a is updated to "^30", and E0F2 
is stored in the save area (SDT2) 46d, as shown in FIG. 

25 255(B) . Thereafter, E0F2 is held in the save area 
46d. 

(5) WTM Process (Second Tape Mark TM-b Write Process) 
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FIG. 257(A) shows a state in which the I/F 
converting apparatus 40 receives a WTM command (5) 
shown in FIG. 252 (A) from the CPU 20, carries out a 
process of process ID = 8.30.00 and completes a writing 
5 of the second tape mark TM-b so that the real head 
position (real BID) is N+4. At this time, after 
checking that a difference between the real BID and 
SBID [ (real BID) - (SBID) ] is ^3", the I/F converting 
apparatus 40 stores '^N + 4'' in the save area, as shown 

10 in FIG, 257 (B). As shown in FIG. 257 (B), ES in the 
control area 46a is updated to '*40", whereas ^^0" is 
set as EP in the control area 46b. 
(6) WTM Process (Third Tape Mark TM-c Write Process) 
FIG. 258(A) shows a state in which the I/F 

15 converting apparatus 40 receives a WTM command (6) 
shown in FIG. 252 (A) from the CPU 20, carries out a 
process of process ID = 8.40.40 and completes a virtual 
operation (emulation) of writing the third tape mark 
TM-c. At this time, the real head position (real BID) 

20 is still N + 4, not changed. As shown in FIG. 258 (B) , 
ES in the control area 46a is updated to '*70'' and EP 
in the control area 46b is updated to "^ + 1". 
Thereafter, a writing of the third tape mark TM-c is 
assumed to be completed without really writing the 

25 third tape mark TM-c so that completion of writing of 
the third tape mark TM-c is reported to the CPU 20, 
according to the third embodiment. 
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(7) BSPF Process 

FIG. 259(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (7) 
shown in FIG. 252 (A) from the CPU 20, and carries out 
5 a process of process ID = 5.70,50 so as to execute 
emulation. At this time, the real head pos ition (real 
BID) is still N+4, not changed. As shown in FIG. 

259 (B) , ES in the control area 46a is held at a value 
of "^70", whereas EP in the control area 46b is updated 

10 to "0". 

(8) BSPF Process 

FIG. 260(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (8) 
shown in FIG. 252 (A) from the CPU 20, and carries out 
15 a process of process ID = 5.70.40 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N + 4 not changed. As shown in FIG. 

260 (B) , ES in the control area 46a is held at a value 
of "^70", whereas EP in the control area 46b is updated 

20 to '^-l". 

(9) BSPF Process 

FIG. 261(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (9) 
shown in FIG. 252(A) from the CPU 20, and carries out 
25 a process of process ID = 5.70.30 so as to execute 
emulation. At this time , the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
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261(B) , ES in the control area 46a is held at a value 
of ''70'', whereas EP in the control area 46b is updated 
to "-4". 

(10) FSPF Process 

5 FIG. 262(A) shows a state in which the I/F 

converting apparatus 40 receives an FSPF command (10) 
shown in FIG, 252(A) from the CPU 20, and carries out 
a process of process ID = 7.70.00 so as to execute 
emulation. At this time, the real head position (real 
10 BID) is still N + 4 , not changed. As shown in FIG. 

262 (B) , ES in the control area 46a is held at a value 
of '^70'', whereas EP in the control area 46b is updated 
to "^-3". 

(11) RD Process 

15 FIG. 263(A) shows a state in which the I/F 

converting apparatus 40 receives an RD command (11) 
shown in FIG. 252(A) from the CPU 20, and carries out 
a process of process ID = 1.70.10 so as to execute 
emulation. At this time, the real head position (real 

20 BID) is still N+4 , not changed. As shown in FIG. 

263 (B) , ES in the control area 46a is held at a value 
of ''70'', whereas EP in the control area 46b is updated 
to "-2". When the emulation is executed, contents 
EOFl in the save area 46c are restored in the data 

25 buffer 45, and transferred to the CPU 20. 

(12) FSPF Process 

FIG. 264(A) shows a state in which the I/F 
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converting apparatus 40 receives an FSPF command (12) 
shown in FIG. 252 (A) from the CPU 20, and carries out 
a process of process ID = 7.70.20 so as to execute 
emulation. At this time, the real head position (real 
5 BID) is still N+4, not changed. As shown in FIG. 

264 (B) , ES in the control area 46a is held at a value 
of "^70", whereas EP in the control area 46b is updated 
to '^C. 

(13) RD Process 

10 FIG. 265(A) shows a state in which the I/F 

converting apparatus 40 receives an RD command (13) 
shown in FIG. 252 (A) from the CPU 20, and carries out 
a process of process ID = 1.70.40 so as to execute 
emulation. At this time, the real head position (real 

15 BID) is still N+4, not changed. As shown in FIG. 

265 (B) , ES in the control area 46a is held at a value 
of "^70", whereas EP in the control area 46b is updated 
to '* + l''. When the emulation is executed, tape mark 
detection (Unit Exception) is reported to the CPU 20. 

20 (14) BSPF Process 

FIG. 266(A) shows a state in which the I/F 
converting apparatus 40 receives a BSPF command (14) 
shown in FI. 252 (A) from the CPU 20, and carries out 
a process of process ID = 5i70.50 so as to execute 

25 emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 

266 (B) , ES in the control area 46a is held at a value 
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of "70", whereas EP in the control area 46b is updated 
to ^0". 

(15) BSPF Process 

FIG. 267(A) shows a state in which the I/F 
5 converting apparatus 40 receives a BSPF command (15) 
shown in FIG. 252 (A) from the CPU 20, and carries out 
a process of process ID = 5.70.40 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4 , not changed. As shown in FIG. 
10 267 (B) , ES in the control area 46a is held at a value 
of '*70", whereas EP in the control area 46b is updated 
to '^-l", 

(16) BSPF Process 

FIG. 268(A) shows a state in which the I/F 
15 converting apparatus 40 receives a BSPF command (16) 
shown in FIG. 252(A) from the CPU 20, and carries out 
a process of process ID = 5.70.30 so as to execute 
emulation, as does in the command processing (9) . At 
this time, the real head position (real BID) is still 
20 at N+4 , not changed. As shown in FIG. 268 (B) , ES in 
the control area 47a is held at a value of ^70", whereas 
EP in the control area 46b is updated to "-4". 

(17) FSPF Process 

FIG. 269(A) shows a state in which the I/F 
25 converting apparatus 40 receives an FSPF command (17) 
shown in FIG. 252(B) from the CPU 20, and carries out 
a process of process ID = 7.70.00 so as to execute 
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emulation, as does in the command process (10) . At 
this time, the real head position (real BID) is still 
at N + 4, not changed. As shown in FIG. 269 (B) , ES in 
the control area 46a is held at a value of ^yc, whereas 
EP in the control area 46b is updated to ^-3". 

(18) RD Process 

FIG. 270(A) shows a state in which the I/F 
converting apparatus 40 receives an RD command (18) 
shown in FIG. 252(B) from the CPU 20, and carries out 
a process of process ID = 1.70.10 so as to execute 
emulation, as does in the command processing (11) . At 
this time, the real head position (real BID) is still 
N+4 , not changed . As shown in FIG. 270(B), ES in the 
control area 46a is held at a value of ^yO" , whereas 
EP in the control area 46b is updated to ^-2". When 
the emulation is executed, contents EOFl in the save 
area 46c are restored in the data buffer 35, and 
transferred to the CPU 20. 

(19) FSPF Process 

FIG. 271(A) shows a state in which the I/F 
converting apparatus 40 receives an FSPF command (19) 
shown in FIG. 252 (B) from the CPU 20, and carries out 
a process of process ID = 7.70.20 so as to execute 
emulation. At this time, the real head position (real 
BID) is still N+4, not changed. As shown in FIG. 
271 (B) , ES in the control area 46a is held at a value 
of "^70", whereas EP in the control area 46b is updated 
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to ^0''. 

(20) WR Process (HRDl Write Process) 

FIG. 272(A) shows a state in which the I/F 
converting apparatus 40 receives a WR command (20) 
5 (direction to write HDRl) shown in FIG. 252(B) from 
the CPU 20, carries out a process of process ID = 
3.70.41, and completes a writing of HDRl so that the 
real head position (real BID) is N + 5. At this time, 
ES in the control area 46a is- updated to ^00", whereas 
10 the control area 46b and the save areas 46c to 46e are 
in the undetermined state, as shown in FIG. 272(B) . 
According to the third embodiment, when a multi-file 
is additionally written, a writing of data of a header 
(HDR) is commenced immediately after the second tape 
15 mark TM-b without really writing the third tape mark 
TM-c, as above. 

Thereafter, a WR process (21) (HDR2 write 
process) , a WTM process (22) , a WR process (23) and 
a WR process (24) are carried out in the similar manner 
20 to the second embodiment (as described above with 
reference to FIGS. 137 through 140), descriptions of 
which are thus omitted, 
[ 3-3-2 ] Example 2 of Emulation Execution 

FIGS. 273 (A) and 273(B) are diagrams showing 
25 a state of data writing on the magnetic tape MT , and 
for illustrating another example of commands issued 
from the CPU 2 0 when a multi-f ile is additionally 
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written, and tape operations/emulation operations in 
the MTU 30 according to the third embodiment in 
response to the commands. The state of data writing 
on the magnetic tape MT , the commands issued from the 
5 CPU 20 and the tape operations (arrows) in the MTU 30 
shown in FIGS. 273 (A) and 273 (B) are the same as those 
described above with reference to FIGS, 61(A) and 
61 (B) , descriptions of which are thus omitted. An 
identification pattern for EOFl and EOF2 in the 

10 example shown in FIGS. 273(A) and 273(B) is Pattern 
1 described above with reference to FIGS. 69(A) and 
70(A) through 70(G) in the second embodiment. 

Using the method according to the third 
embodiment, the I/F converting apparatus 40 (control 

15 unit 42) can execute emulation of, not only the command 
processing (8) to (14) similar to those in the second 
embodiment [cf. FIG. 155(A)] in the open process [cf. 
(8) to (17) ] shown in FIGS. 273(A) and 27 3 (B) , but also 
the command processing (6) and (7) in the close process 

20 [cf. (2) .to (7)] shown in FIG. 273 (A). 

Namely, the command processing (6) to (14) 
enclosed by a broken line in FIG. 273 (A) are emulated 
in the third embodiment. During which, no mechanical 
operation is performed with the head H being stopped 

25 immediately after the second tape mark TM-b without 
writing the third tape mark TM-c. According to the 
third embodiment, EOFl saved in the save area (SDTl) 
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46c in the RAM 46 is read out, and transferred to the 
CPU 20 via the data buffer 45 when the emulation is 
executed in response to an RD command (11) . 

Meanwhile, the command proces sing (1) to (14) 
5 shown in FIG. 273(A) are identical to the command 
processing (1) to (14) described above with reference 
to FIGS. 252(A) and 253 through 266 , and the command 
processing (15) to (19) shown in FIG. 273(B) are 
identical to the command processing (20) to (24) 
10 described above with reference to FIGS. 252(B), 272 
and 137 through 140, descriptions of which are thus 
omitted. 

[3-3-3] Comparison of Performance (Comparison of 
Command Processing Times) 

15 FIG. 274 is a diagram in which, when a 

multi-file is additionally written as shown in FIG. 
252(A) and 252(B), a time required for command 
processing when the emulation is executed applying the 
method according to the third embodiment is compared 

20 with a time required for command processing applying 
the know manner without emulation . 

In FIG. 274 , a time required for each command 
processing in which emulation is not executed is 
compared with a time required for the same processing 

25 in which emulation is executed side by side. In FIG. 
274, a number in parentheses is entered in a remarks 
column of a command corresponding to each of the 
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command processing (1) to (24) shown in FIGS. 252(A) 
and 252 (B) . Incidentally, a command without a number 
in parentheses in its remarks column does not relate 
to the tape operation in the MTU 30, a process 
corresponding to which is completed within the MTC 10 . 

The command processing (6) to (19) in which 
emulation is executed are completed within the I/F 
converting apparatus 40 without the real tape 
operation (mechanical operation) of the MTU 30 so that 
a time required for each of the command processing (6) 
to (19) is uniformly 0.000500 second, as shown in FIG. 
274. Not only that the process time is shortened by 
emulation as above, a time required for a part of 
command proces.singf not relating to emulation is also 
shortened in the system executing emulation by 
applying the method of the third embodiment. In 
contrast to 9.111926 second that is a time required 
for all the command processing without emulation, a 
time required for all the command processing in the 
system to which the method of the third embodiment is 
applied is 1.981191 second, which is much shorter. 

FIG. 275 is a diagram in which, when a 
multi-file is additionally written as shown in FIGS. 
273 (A) and 273 (B) , a time required for command 
processing in which emulation is carried out by 
applying the method of the third embodiment is 
compared with a time required for the command 
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processing in which emulation is not carried out by 
applying the known method. 

In FIG. 275 , a time required for each command 
processing when emulation is not executed is compared 
with a time required for the same command processing 
when emulation is executed side by side. In FIG. 275, 
a number in parentheses is entered in a remarks column 
of a command corresponding to each of the command 
processing (1) to (19) shown inFIGS. 273(A) and 2 73 (B) . 
Incidentally, a command without a number in 
parentheses in its remarks column does not relate to 
the tape operation in the MTU 30 , a process 
corresponding to which is completed within the MTC 10 . 

The command processing (6) to (14) in which 
emulation is executed are completed within the I/F 
converting apparatus 40 without the real tape 
operation (mechanical operation) of the MTU 30 so that 
a time required for each of the command processing (6) 
to ( 14 ) is uniformly shorter than a case where 
emulation is not executed. Not only a time required 
for the command processing is shortened by emulation, 
but also a time required for a part of the command 
processing not relating to emulation is also shortened 
in a system executing emulation by applying the method 
of the third embodiment. In contrast to 6.331092 
second that is a time required for all the command 
processing in which emulation is not carried out, a 
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time required for all the command processing in a 
system to which the method of the third embodiment is 
applied is 1.296330 second, which is much shorter. 

Meanwhile, estimated values of performance in 
5 FIG. 275 are calculated on the bases of measured values 
obtained by performance measurement using an actual 
machine. Accordingly, there are variations in 
measuring environments such as a performance of the 
actual machine and the like. As a result, with 

10 respect to a command processing not relating to 

emulation, a value obtained when the emulation is not 
executed (value on the left in FIG. 275) and a value 
obtained when the emulation is executed (value on the 
right in FIG. 275) are not equal. 

15 [3-4] Effects of the Third Embodiment 

The method for controlling a magnetic tape 
unit according to the third embodiment of this 
invention can give effects similar to those given by 
the first embodiment and second embodiment. In 

20 addition, the third embodiment can simplify the tape 
operations in not only the open process but also the 
close process by emulating both the tape operations 
for identifying EOF when the open process for a file 
is carried out and the operation of writing the third 

25 tape mark TM-c when a close process for the file is 
carried out in the I/F converting apparatus 40. In 
consequence, not only a time required for the open 



392 

process but also a time required for the close process 
can be shortened, a time required to process a job is 
thus further shortened. This further improves a 
performance when the close/open process is carried out, 
5 which leads to an improvement of a processing 

performance of a system accessing to the MTU 30. 

Even if the apparatus terminates a process 
with the third tape mark TM-c not being recorded on 
the magnetic tape due to a failure such as power-off 

10 or the like after executing emulation of an operation 
of writing the third tape mark TM-c, EOD immediately 
after the second tape mark TM-b is assumed to be the 
third tape mark TM-c after recovery of the failure, 
according to the third embodiment. The CPU 20 can 

15 thereby issue a command to the CPU 20 as usual to 
continuously carry out the process without making the 
MTU 30 carry out a special process for recovery such 
as third tape mark TM-c writing or the like. 
[4] Others 

20 Note that the present invention is not limited 

to the above examples, but can be modified in various 
ways without departing from the scope of the 
invention . 

According to the third embodiment, not only 
25 a writing of the third tape mark TM-c is emulated in 
the close process for a file, but also emulation 
similar to that according to the second embodiment is 
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executed in the close process for the file. For 
example, it is also possible to execute emulation of 
only a writing of the third tape mark TM-c in the close 
process for the file. Even only executing emulation 
of a writing of the third tape mark can simplify the 
tape operations in the close process for a file as 
above, which improves a file close process performance, 
further a processing performance of a system accessing 
to the MTU 30. 

In the description of the third embodiment, 
emulation of a writing of the third tape mark TM-c 
carried out in the file close process is executed by 
the I/F converting apparatus 40. It is alternatively 
possible to apply the manner of the emulation to a 
system executing the emulation by the MTC 10 as in the 
first embodiment . 



